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PREFACE. 



The following work is intended to form a Companion- Volume 
to the well-known Manual of Dyeing, by MM. Knecht, 
Bawson, and Loewenthal. 

As the chemical properties of the various Mordants, Colouring- 
matters, &c., used in the Textile Industries are exhaustively 
treated in that work, it has not been considered necessary to 
include here information of a purely chemical or theoretical 
character. I have accordingly endeavoured to confine myself 
as far as possible to the pi'actical side of the subject. The 
Processes and Machinery described are principally those of 
which I have had actual practical experience. Wliere infor- 
mation has been culled from other works, the source has, in 
6ach case, been duly acknowledged. 

I have pleasure in expressing my obligation to the different 
Firms who have kindly rendered assistance as regards Patterns 
and Blocks, illustrative of the best modem practice in Textile 
Printing. 

0. F. SEYMOUR ROTHWELL. 

Chemical Laboratory, 

10 St. Mary's Strbbt, Dkansoate, 
Manchester, February, 1897. 
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TEXTILE PEINTING. 



INTRODUCTION. 

Bt the term textile print is meant a piece of cloth having upon its 
surface a figured design due to colour alone, as distinct from any 
pattern or design produced during the manufacture of the fabric, as 
in the case of " figured cloths." Sometimes the pattern is due to the 
printing as well as the way in which the piece is woven, or the nature 
of the fibres of which it is composed, as, for example, in the case of 
printed " unions '' and half-silk goods. 

~llettu>ds of Textile Printingr* — It would he impossible to give 
an outline comprising all the operations through which each textile 
fabric passes during its transformation into a *' print," because so many 
different methods of treatment are required by the use of the large 
number of colouring-matters now placed at the disposal of printers, 
each group of which necessitates an alteration in %b% subsequent 
treatment of the cloth after printing. <0inn0 iUiiH uf t\\BW iliff^V^iit 
^ m e UiulH will be ublaiu e d fj e m t he r a mnplio w hiuU fulluw . Speaking 
generally, however, the following is what may be considered the usual 
series of operations through which textile fabrics pass in the produc- 
tion of prints : — 

Soouring. — Cloth, as received by the printer, contains the natural 
and accidental impurities due to its origin and process of manufacture. 
The cloth is scoured to remove all these impurities and leave the fibre 
in as pure a condition as possible. Scouring does not usually remove 
the .whole of the natural colouring-matter of the fibre, hence it is 
necessary in most cases to destroy this, which is done in the next 
process. 

Bleaohing. — Bleaching has for its object the removal of the whole 
of the colouring-matter remaining in the cloth after scouring, in order 
to render the cloth white, so as, in the case of prints that show ilome 
of the original cloth uncoloured ('' whites "), there shall, when the 
print is finished, be as much contrast obtained as possible. 

Preparing. — Although the cloth is often printed after being merely 

bleached, the majority of the colouring-matters yield better results if 

the fibre is impregnated with certain substances which assist or help 

to form the colour-lake on the fibre. 

1 
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Winding on. — The fibres are then wound on to wooden cex^tres, 
and are ready to be placed on the printing machine to receive the 
" colour." 

Printing. — In the printing machine, the various prepared colours 
are applied to the cloth by means of engraved copper rollers, which, 
in the case of multiple colour patterns, is done by several rollers, 
each engraved with the portion of the pattern corresponding to the 
colour ^that it is printing. These rollers are adjusted by the printer, 
' so that the whole pattern fits and registers, each colour being applied 
in its proper place in relation to the other parts of the pattern. 

Drying. — The pieces, after leaving the printing machine, are passed 
over steam chests to dry the colours ; they can then be safely handled 
and sent for further treatment. 

The after-treatment of the printed pieces depends upon how the 
colours are to be produced or developed upon the printed parts ; an 
outline of the various processes or "styles" is given below. 

The pattern or design may be obtained by — 

A, Printing, with engraved rollers or blocks, upon the fabric the 
already-formed pigment or colour, along with a material to bind the 
pigment to the fibre. 

B, Printing a dyestuff or coloui*, which has itself an affinity for th^ 
fibre upon which it is printed, either alone or with the addition of 
other chemicals, added merely to assist the combination of the dye 
with the material upon which it is printed. 

C Printing a dyestuff mixed with certain substances, known as 
mordants, which upon subsequent steaming of the cloth produces the 
desired colour, and at the same time fixes it in and upon the fibre. 

2). Or, the dyestuff may be printed along with other materials, 
which, by subsequent treatment and passage through certain suit 
solutions, cause the colour to be formed and fixed on the cloth. 

E. The colour may also be built up on the fibre, in the parts re- 
quired to form the design, by printing upon the surfape of the cloth 
one component part of a colouring-matter, and afterwards passing the 
whole fabric throligh a solution containing the other necessary con- 
stituent of the colour ; the colour being produced only where the two 
ingredients are present. 

The same end is also obtained by first uniformly impregnating the 
fitbric with one constituent of the colour, and afterwards printing the 
other constituent in the required pattern. 

F, The cloth may be printed with certain metallic compounds 
which may be of themselves without colour, but which can be con- 
verted into insoluble colouring-matters, or lakes, by the application 
of dyestuffs. 

Q. The whole fabric may be evenly impregnated or evenly coated 
upon its surface with a metallic compound, and the pattern produced 
by printing upon the so-prepared cloth a material having the power 



INTRODUCTION. 3 

of jremoving the coating, or of reducing the metallic compound to such 
a condition that it is not fixed upon the parts of the fabric printed 
with the material ; thereby preventing, when the fabric is afterwards 
treated with ' djestufb, the formation of a colour on the parts so 
printed. 

H. The tissue may be printed with a material, or mixture, having 
the power to prevent the fixation of colour, or the formation of a 
colour-lake ; so that when the fibre is afterwards printed evenly, or in 
a pattern, with a colour^ producing mixture, the colour is formed on 
those parts only of the tissue not printed with the resisting 
mixture. 

/. Or, the resisting mixture may be printed after the cloth has been 
coated or impregnated with the colour-pro4ucing substance. 

J. The tissue may be first dyed a unilFbrm colour, and then the 
colour removed and changed, or remocved and another different colour 
formed upon the parts printed. 

K, Or, lastly, the pattern may be produced bj a combination of two 
or more of the above methods. • • . 

Styles. — These methods, or ityles aa thejr'are technically called, 
receive various names, which "owe their special origin to the particular 
nature of the colouring-matter, or the treatment of the fabric after it 
has been printed. The following names are given to the styles 
enumerated above, with notes pointing out the kind of materials to 
which they are applied. The same letters are used as in describing 
the methods of application : — 

A, Pigment Style, — Used chiefly for cotton piece goods. 

B, Direct Printing Style. — If the goods are afterwards sub- 
mitted to the action of steam, they are then sometimes classed as 
<^ steam style colours." Used in the printing of all kinds of fabrics. 

(7. Steam Style. — ^Applied to cotton, linen, and occasionally to 
silk and woollen goods. The so-called adjective colours are applied in 
this way. 

D, Steam Style. — Comprising the class of colours fixed by means 
of tannic acid and final treatment with antimonic salts. The colours 
so applied are sometimes called tannic colours. Printed generally 
upon cotton and linen piece goods. 

E, Colours produced by this method are frequently termed naphthol 
cdourSf and this term is applied to the colours built up in this manner, 
even if the chemical known as naphthol does not enter into the com- 
position of the colouring-matter. Used principally for printing cotton 
pieces. 

F, Madder or Dyed Style.— So-called because, before the intro- 
duction of artificial alizarine, madder was extensively used for the 
production of prints in this way. This method finds its chief applica- 
tion ,in calico printing. 

0. Besist Style. — ^Used largely in calico printing. 
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H. Besiflt Style. — Used upon cotton piece goods, and occasionally 
upon silk. 

/. Besist Fad Style. — Used upon cotton and wool. 

J. Discharge Style. — Employed in printing all fabrics. 

In addition to the styles mentioned, there are other colouring- 
matters requiring special processes for their application. 

From what has been said in the preceding paragraphs it will be 
evident that there is no clear and distinct line to be drawn between 
the practice of printing and dyeing, prints being produced in many 
cases by local dyeing. Hence, the textile printer should make himself 
acquainted with the properties of all the different colouring-matters, 
both natural and artificial, and the manner in which they are applied 
in printing and dyeing, so as to enable him to effect new combinations 
or imitate any particular colouring of pattern that may be presented 
to him. 
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THE MACHINEEY USED IN TEXTILE 

PRINTING. 

The machinery used generally, or for a large number of styles and 
kinds of tissues, will be described here ; while special machines, or 
those used only for certain styles, will be noticed when the particular 
style is described ; this will obviate the necessity of frequent cross- 
references. 

Sewings Machines. — The machines used for attaching the ends 
of the various pieces together are generally simple in construction, 
and vary in pattern according to the requirements of the work. 

The Donkey Sewing Machine is such a simple contrivance as 
scarcely to merit the title <' machine." It consists of a solidly-made 
wooden stand about 2 feet 6 inches in height, the top measuring 
about 4 feet long and 6 inches wide. At one end two bronze cog- 
wheels are mounted, gearing into each other, one of which is provided 
with a handle, so that when this is turned both the wheels revolve. 
The centre part of the teeth or cogs of these wheels is cut away, 
forming a groove around the circumference of each wheel. Between 
the end of the stand and the mounted cog-wheels, a holder for a 
straight packing needle is provided, consisting of a steel rod running 
loosely through a bearing, which allows it to slide in a direction 
parallel to the length of the stand. This rod has at one end a notch 
into which the eye end of the threaded needle fits, and a spring 
presses it away from the cog-wheels as far as the bearing will allow. 

The method of working the machine is as follows : — Two pieces of 
the cloth to be sewn together are arranged, with the two ends 
together, one on the top of the other, on the table of the machine ; 
the needle is threaded with the cord used for this form of machine, 
and placed so that the eye fits into the notch in the holder, while the 
point rests in the groove between the two cog-wheels. One edge of 
the pieces — i.e., two thicknesses of cloth — is placed between the cog- 
wheels, and the handle is turned, the cloth being guided evenly all 
the time. The cloth is folded or crimped by the cogs, and, at the 
same time, forced on to the packing needle. When all the cloth is 
on the needle, the latter is taken out of the holder, and the cloth 
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pulled down tbe cord with which it Is threaded, ftrranging the cloth 
GO as to lie evenly.* When it is required to sever the two pieces of 
cloth, the cord is removed bj merely pultiug it out from one end. 

The stitch given by this machine ia of so coarse a nature as to be 
unfit for many departments of the works, and is only used where a 
rough but quickly unsewn stitch is required ; such, for instance, as in 
stitching the various batches together in the preparing and dye-houses 
when the pieces are dyed or prepared full width. 

Portable Sewing Haohinea.— In those departments where it is 
necessary to fasten the pieces together in a firmer and neater manner 
than the donkey sewing machine is capable of doing, one of the many 
forms of portahle chain-stitch sewing machines, driven by foot power. 



Fig. 2. — Power-driven Mwing machine , 
(W. Birch). 

is used. One very popular pattern of this type of machine is shown 
in Fig. 1. The machine is mounted at a convenient height for sewing 
on an iron stand. At the bottom of the stand three wheels will be 
noticed, two of which are attached permanently to the stand itseli^ 
and the third one is attached to a, kind of bell-crank lever, which also 
forms the handle. When the machine is being used for sewing, the 
handle is turned towards the machine, and the latter then rests on 
the iron foot shown, and on the two wheels fixed to the frame, the 
weight of the machine on the iron foot making it perfectly solid and 
firm, and practically immovable. When it is required to move the 

* Should the doth bs wet, a little tallow is put on the needle previona to 
sewing. 
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machine to another part of the workroom, the handle is pulled for- 
ward which puts the wheel connected with it on the ground, and at 
the same time raises the machine off the fixed iron foot, so that the 
machine can be wheeled in any direction, and the mere placing of the 
handle in a more or less vertical position makes the whole machine 
firm again and ready for use. The sewing machine itself gives a fiat 
form of chain stitch, which is far less bulky than the loop-chain stitch. 
It will sew from one piece on to the next, and the ends will be 
sufficiently fastened to hold even against a severe strain on the cloth. "^^ 
When the machine is arranged to work by foot-power, the motion is 
communicated to the small driving-wheel of the sewing machine 
proper, by a cord or round leather belt from the large wheel under- 
neath, propelled by the treadle and crank situated at the lower part 
of the stand ; but it can also be arranged to work by hand, by turning 
a small handle at the side of the machine on a level with the sewing 
needle, the hand-wheel being geared iip on the sun and planet system. 
Brakes can be attached to the machines to prevent them running 
backwards. This machine will sew the pieces either in the wet or 
dry state, and irrespective of thickness. The stitch is adjustable from 
a fine to a |-inch stitch. This type of machine is used in nearly all 
the departments of the works. 

Power-Driven Machines. — In the white and grey rooms, where 
^irls are employed continuously stitching pieces together, the 
machines are generally fixtures, and are driven by steam power. 
The sewing machine is of the same pattern as described above, but 
is mounted on a wooden or iron stand firmly bolted to the floor. 
Fig. 2 represents one of these machines driven by a strap from over- 
head gearing, and shows it fitted with Birch's patent " guide arm " 
for the purpose of automatically guiding the piece into the machine, 
while the operator is arranging other pieces for sewing, thus saving a 
considerable amount of time. Generally, power machines are driven 
by gearing placed just underneath the boarding of the floor, so 
arranged that they can be put in or out of gear by pressure of the 
foot, the machine being in gear so long as the pressure is maintained, 
the clutch instantly springing out of gear as soon as the pressure is 
released. This is far preferable to the use of overhead or exposed 
gearing, as it is not liable to catch the clothing of the operator. 

The stitch given by all these machines being of the chain variety 
it can, of course, be quickly undone by merely pulling one end of the 
thread ; the end that should be drawn is the one at which the machine 
finished sewing, and is generally known by having a platted tail 
projecting from the side of the piece. 

Sometimes great annoyance is caused by the stitching refusing to 

* The cloth is fed into the machine by the wheel shown on the left hand of the 
illiistration, having Bteel points around its circumference the cloth after sewing 
being detached from these points by a steel lifter. 
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be undone easily; tlie cotton breaking at every few inches. This 
defect is generally due either to bad or careless sewing, or to the use 
of an unsuitable sewing cotton. In the latter case, if the cause of the 
break ia carefully examined, it will generally be noticed that the 
cotton has twisted itself into a small knot, and this is a certain 
indication that an unsuitable cotton is being used, being twisted far 
too tightly. This defect is more likely to occur with those goods that 
have been through the bleaching operation or been subjected to pro- 
cesses where they are treated with hot liqnors, especially caustic or 
soda ash liquors, as these cause the cotton to shrink, and if the sewing 
oottoQ is not selected with great care, a considerable part of the 
operator's time will be wasted in endeavouring to undo the seams. 

Appliances for Opening the Cloth to the Full Width.— 

The oloth after bleaching, and after some of the processes through 
which it passes when printed, b in the rope form, and before it can 



Fig. 3.— Scntoher for opening cloth (W. Bireh). 

be dried over the ordinary drying cylinders, it is necessary that it 
should be opened to the full width of the cloth. 

Formerly the cloth was pulled out and the twists removed by 
hand, an exceedingly slow process, but at the present time nearly all 
printers and bleachers perform this operation mechanically by the use 
of Birch's patent scutcher or cutler (Fig. 3), by means of which it is- 
posaible to open out the cloth in a continuous manner at the rate of 
from 250 to 300 yards per minute. The principle upon which the 
action of these scutchers is baaed is that in a considerable length of' 
cloth there will probably be aa many twists in one direction as in the- 
other, and consequently if the length is shaken, and suspended in 
such a manner that the piece can freely turn, the twists in one 
direction will neutralise or balance those in the other direction, and' 
thus the cloth will pass on free from twiata. This equal arrangement 
of the twists does not, of course, always occur, and it ia neceasary to- 
oocasionally atop the machine in order to take out twists that the 
scutchers fail to remove, and sometimes it is necessary to separate the 
ends of the pieces before this can be accomplished. The greater the 
length of the goods hanging free from the supports the better, because- 
the machine will then work with fewer ocoasions for stoppages. 
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Id praotice the cloth in the rope form, and generally is the vet 
condition, is passed through a pot-eye situated near the roof of the 
room from which it passes orer the beaters or scutchers to the spiral 
rollers which complete the opening out, and these rollers and beaters 
are placed as far as possible from the pot-eye through which the cloth 
first passed; thus the cloth hangs freely between the pot-eye and 
nntil it touches the scutcher. The scutchers consist of two metal 
frames geared together, and revolving on separate centres in a direc- 
tion opposite to that in which the cloth is travelling ; and they thus 
knock or shake the entire length of cloth and provide the motive 
power for the cloth to untwist itself. These beaters do not pull 
the cloth out of shape, as hand opening is liable to do, as the pull- 
ing and frictioQ is applied to the full width of the cloth and not 
to the edges only, as is the case when the operation is done by 
hand. 

The scutchers only take out the twists from the cloth and open it 
roughly to foil width, leaving the piece full of small creases, which 
must be removed before it passes through the drying machine. The 
cloth, after apassing the beaters, is taken up on a plain roller, and, 
before it enters the drying machine, the creases are removed by 
passage over- or through one of the many forms of enpanders. 

The simplest form of expander generally used for cloth, which will 
afterwards be sent through another and more elaborate one fixed on' 
the drying machine iteelf, consists of 
a wooden roller having a rope fastened 
npon it spirally radiating from the 
centre, so that when the roller revolves 
the cloth resting on the rope spirals is 
drawn out from the centre and the 
creases are removed. 

Before the cloth actually passes into 
tiie drying or similar machine, it is 
often caused to pass over and press 
tightly against a fixed iron or brass 
bar, having npon its surface, where the 
cloth touches, a series of V-shaped grooves, tending to throw out the 
edges of the cloth. The boy in charge of the machine guides the pieces, 
against this bar, which takes out the very small scrimps, and is conse- 
quently called the scrimp Tail. 

Another form of opener, or rather crease remover, is Birch's auto- 
matic opening rollers (Fig. 4), very largely used for guiding and 
removing creases from wet pieces before they pass through squeezing 
rollers and into drying and other machines. Being made of metal, 
they are very useful for pieces impregnated with caustic alkalies and 
■ubetances liable to act on the fingers. The appliance consists of 
brass tabes mounted on iron rods, so that the tubes can revolve freely 
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upon them. Each tube is equal in length to a little more than half 
the width of the piece, and they are mounted on the centre rod in 
such a manner that thej form a V passing across the piece. There are 
two sets of tubes, situated about 3 inches from each other, and they 
are mounted in a frame which can either be fixed rigid to the machine 
or swivelled from the centre. Each tube has a coarse screw thread 
put upon it, running from end to end, and this is arranged in such a 
position that the piece is thrown out or opened as the tubes are turned 
round by the piece passing over the tubes. When the whole frame 
earrying the tubes is swivelled from the centre it sways from side to 
side, according as the piece moves its position, and when the piece 
departs from the truly central position, the frame sways over to the 
side where the piece has travelled, the cloth immediately begins to 
ascend the rollers, and the piece again assumes the central position. 
This action will always take place, providing the cloth does not run 
off the rollers at the extreme end. The cloth is generally passed 
under one set of tubes and over the other set ; thus it is drawn tight 
against the tubes, and, consequently, the rollers come into contact 
with both sides of the cloth. When it is necessary that one side of 
the cloth should not touch metal rollers, the piece is passed either 
over the front or the back of the opening tubes. 

A form of opener somewhat similar to the one just described, but 
having conical instead of straight rollers, is shown in Fig. 5, working 
in connection with a cylinder drying machine, in which place this 
form is generally used. The two conical rollers have each of them a 
screw-thread, traversing from the narrow to the thicker end of the 
rollers. The piece first comes into contact with these rollers at or 
near the edges of the piece, and the thread on the rollers immediately 
begins to throw the edges outwards, this action being continued when 
the other parts of the piece come into contact with the parts of the 
rollers of less diameter. The opening is thus commenced while the 
centre of the piece is free, the operation being completed as the piece 
passes entirely over the rollers. From the illustration it will be seen 
that these rollers are mounted in a frame suspended from the centre, 
being connected with the suspending-bar by means of a swivel joint, 
allowing the whole frame to sway slightly from side to side. When 
the piece moves out of the central position, the frame sways to the 
side to which the piece has travelled ; on account of the roller being of 
greater diameter at the side, the piece works up the roller, and, in 
doing so, presses the latter against a rubber brake, which immediately 
arrests the motion of the roller, and the roller at the opposite side 
being free to move, the latter draws the cloth into the centre again, 
and, consequently, relieves the roller. Thus the device not only opens 
out the cloth, but guides it centrally into the drying machine. The 
cloth, of course, is fed into the machine from rails, fixed so as to 
produce considerable drag on the conical rollers. 
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The first cylinder of either the horizontal or vertical dicing machine 
a often replaced by an adjustable expanding roller, for pulling ont the 



doth, and feeding it evenly on to the drying tins. A very good form 
of expanding roller is shown in Fig, 6. 

From the illustration it will be observed that thii expanding roller 
consista of a number of pulleys having toothed edges mounted oa a 
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central shafl. The angles at which the separate pulleys revolve upon 
their separate centre bearings increase gradually from the centre to- 
the outside so that the stretching power of the outside pulleys is 
greater than those near the middle, and thus the cloth is pulled 
outward from the centre. The edges of the several pulleys are sa 
cut that the pulleys lock into each other, and thus the cloth is pre- 
vented from dropping between them. When the teeth on the pulleys 
have become somewhat worn it is necessary to take out the pulleys,, 
an operation easily performed with this particular expander, and 
sharpen up the teeth, either by filing or in the lathe. This expander 
has a considerable advantage over those patterns having complicated 
slides and other mechanical arrangements, owing to its simple con- 
struction and the small number of working parts requiring oiling, 
which reduces the possibility of accidental oil stains. The expander 
can be used for the lightest kinds of cloth, as it is easily driven, and 
very little strain is put upon the fEibric. 

Squeezing Maehines and Hydro-Extractors.— After the 

goods have been soaped, dyed, or washed, the excess of water is 
taken out of thepi» before drying, either by means of a squeezer or 
hydro-extractor ; the former is generally used after prolonged soaping 
operations and bleaching, and the latter after dyeing and ordinary 
washing. 

One kind of squeezer will be found illustrated on p. 88, under the- 
Section on The hle€iching of cotton piece goods for printing. The water 
is expelled by the piece passing between two sycamore bowls, the 
degree of pressure exerted being regulated by means of the screw& 
shown above the bowls. 

Where the cloth is treated in the detached or lump form, or in 
those cases where the pressure of the ordinary squeezer would be- 
liable to cause th^ colours printed or dyed on the piece to mark off, 
the water is expelled by centrifugal force in the machine known ba- 
the hydro- extractor or whirler. The machine consists of a perforated 
shallow cylindrical vessel, made of metal, open at the top, and mounted 
on a spindle so as to enable it to be revolved at a high rate of speed 
by connection with suitable gearing, driven generally by a small 
steam engine. The revolving cage is surrounded by an iron casings 
which, however, does not touch the cage, and this prevents the liquor 
expelled from the goods from being thrown over the place wher& 
the machine stands. Fig. 7 represents one form of hydro-extractor 
commonly used at the present time, this particular machine being one 
of the kind known as the direct steam-driven hydro-extractor; but 
there are many patterns in use driven by strap and gearing. 

. Strap-driven hydro-extractors should, on account of the high speed 
at which the cage revolves and the weight of the wet material placed 
in them, be securely bolted down to a firm concrete foundation. 

The. cage is sometimes revolved at the rate of about 900 revolutions 
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per minute. The piecea should be mode up into bundles and placed 
well against the sides of the cage, loading it evenly all round the sides 
first, and afterwards filling in the centre with the other pieces. If 
only a few pieces are to be whirled they should be so arranged that 
-the weight is evenly balanced, otherwise the machine will have a 
tendency to rock or " wobble," or in extreme cases, it may be strained. 
The machine requires some little time to elapse after it is started 
before full speed is attained ; and after the clutch or strap is thrown 
off it should be allowed to slow down somewhat before the padded 
wooden block, which generally does duty as a brake, is applied to the 
upper edge of the revolving cage in order to quickly bring the cage to 

The driving of these extractors with a strap is sometimes very 
troublesome owing to the strap breaking, and, as they require to be 



Sig. 7. — 3nipended steajit-driveii hydro-extractor (Broadbent & Sons). 

very firmly fixed to a solid concrete foundation, some firms, notably 
Messrs. Broadbent & Sons, of Huddersfield, have turned their atten- 
tion to direct steam-driven machines which require neither shafts, 
b4>lts, nor counter gearing ; as these require no special foundation 
they can be placed either on the ground floor or on an upper one. 

The system of direct driving by steam ia preferable to the use of a 
strap and gearing for many reasons, one of which is that the slip and 
friction on starting the machine is reduced to a minimum ; as the 
machines when in use are constantly being started and stopped, this 
is a very important consideration. 

With direct steam-driven extractors much time is saved in attaining 
full speed. Straps, especially when used in a steam laden atmosphere, 
such as generally obtain in dye-houses, are very liable to decay and 
to break when starting the machine; consequently by using direct 
steam-driven extractors much expense and annoyance is saved. In 
the hydro-extractors made by the firm above named there are few 
working parts ; as these are large surfaces, and the lubrication is 
arranged to work automatically, there ia little wearing of parts when 
in use ; and in order to take up this small amount of wear and tear, 
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all the wearing parts are arranged so as to be easily adjusted by the 
screws provided for the purpose. Steam-driven machines being self- 
contained are not dependent upon any outside engine for motive 
power, and they are thus available for use in any suitable position, 
irrespective of the position of the other machinery, and at any time, 
without undue expense in driving. Owing to the small amount of 
vibration and shake, the cost of wear and tear is less than with the 
strap machine; while the initial cost of laying them down is less, 
because no elaborate foundation is necessary. 

The cages are made either of galvanised steel or copper, and are 
either wired ot perforated. Some makera fit a brake to their machines 
for the purpose of stopping the machine quickly. 

Drying^ Machines* — Drying machines may be divided into three 
classes, viz. : — Cylinder drying machines, where the drying is effected 
by passing the cloth over and around cylinders heated by steam, and 
arranged in series either horizontally or vertically ; wheel drying 
machines, where the cloth passes around the circumference of a large 
wheel, the periphery of which is made hollow and is heated with 
steam in chests ; and stentering machines, which dry the cloth by 
hot air, and, if necessary, stretch it at the same time. We shall 
describe each of these machines here under their respective titles, 
leaving special methods of drying used in connection with special 
processes for description when dealing with the processes themselves. 

Cylinder Drying Machines. — The Horizontal Cylinder 

Maohine. — The horizontal drying machine is generally made after 
the type shown in Fig. 8. The cylinders are arranged in two 
heights, in the manner shown in the illustration, and the cloth passes 
under and over the fixed wooden bars shown at the right-hand side 
of the figure, which produce a certain amount of tension or drag on 
the cloth, afber which it passes und«^r the cylinder situated below the 
wooden bars, then over the cylinder above, underneath the next 
lower cylinder, and so on until it leaves the machine in a perfectly 
dry condition at the far end of the machine, being folded or plaited 
down mechanically. The machine is generally driven by means of a 
small independent engine. The various cylinders are geared together 
by means of spur-wheels or bevel gearing driven by a shaft; the 
latter is by £Eir the method to be preferred, as each cylinder is then 
independent, and should any accident happen to either cylinder or 
wheel the repairs can be delayed until a suitable opportunity occurs 
to effect them ; thus the machine need not be stopped immediately 
the breakdown occurs, which enables the pieces then on the machine 
to be run off before another cylinder or wheel is substituted. 

The cylinders are m*ade either of tinned iron or copper, strengthened 
inside with iron rings and provided with iron ends, or, in the case of 
very light cylinders, steel ends with brass or iron nozzles. Copper 
is in every way better than tinned iron for the construction of the 
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cylmden^in those parts where the oloih is brought into oontoot ; the 
pieces dry quicker, owiog to the copper being a much better conductor 
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of heat than tin-plate, and the metallic tin on the surface of the tinned 
iron is liable to wear a way, or chip off, leaving the metallic iron 
exposed to the wet piece ; if the piece has traces of free acid this 
may lead to the production of iron stains. Copper is, however, very 
much more expensive than tinned iron, and for some purposes is not 
suitable, as it is liable to affect the colours on the pieces — 6.^., when 
drying after buffing with chrysamine. 

The machines are made to dry either one, two, or three pieces 
running side by side ; consequently the cylinders vary from 4 feet to 
10 feet in length ; the most useful and generally used machine is that 
taking 2 pieces side by side. The number of cylinders fitted to the 
machine depends principally upon the weight of the cloth to be dried, 
and the speed at which the machine will be required to work, also on 
the material of which the cylinders are made, and on the pressure of 1 

the steam used for heating the cylinders. Each printer should fix the * 

number of cylinders required for his special work, after a careful 
consideration of these points, taking care to provide a few cylinders 
too many rather than too few, or he will have the annoyance of being 
compelled to run the machine at a slow speed should the batch of 
cloth requiring to be dried be rather heavier in make than usual, 
or when orders are wanted in a hurry. 

Before the steam enters the drying cylinders it is advisable to pass 
it through one of the many forms of steam dryers, so as to reduce 
the amount of water which will be condensed in the cylinders as 
much as possible, and thus reduce the amount of water to bo carried 
away by the buckets fitted inside the cylinders. The steam enters 
the cylinders at one end through the bearing on which they revolve, 
the similar bearing at the opposite side serving to convey away the 
waste steam. The steam is generally supplied at about 5 to 10 lbs. 
pressure, although sometimes the pressure is both lower and higher 
than this, according to the class of work in hand ; especially when 
used for certain styles of finishes. 

The water condensed from the steam inside the cylinders is con- 
stantly being removed by means of one of the forms of buckets, of 
which each maker has his special pattern ; one very good form being 
shown in Fig. 9, which clearly shows the manner and principle on 
which these buckets work. 

An improved form of bucket for drying cylinders has been invented 
by Messrs. Hawthorn & Co., of New Mills, which is shown fitted to 
drying cylinders in Figs. 10 and 11. The principal advantage arising 
from the method of construction employed by this firm is that the 
buckets may be taken out of the cylinders without removing the 
latter firom the drying machine, necessary with the older patterns and 
methods used for fitting them. The buckets are double-acting, and 
will work with the cylinders revolving either way, discharging the 
•condensed water twice at every revolution. Fig. 10 shows the 



t to end of dryiag cylinder (Mother k PUtt). 
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internal arrangement of a cylinder with the buckets in position, and 
Fig. 11 shows a cylinder in which one of the buckets has been 
removed by drawing it through the end of the cylinder from the 
outside; thus saving a considerable quantity of time and trouble 
compared with that required to perform the same operation with the 
older methods of construction. 

It is necessary to pay particular attention that the buckets are 
performing their work in an efficient manner, because, unless the 
condensed water is removed, the running of the machine will be 
affected, and considerable loss, both of steam used for heating as 
well as motive power, will occur. Exhaust steam is sometimes used 
for heating drying cylinders on the score of economy, and is occasion- 
ally mixed with live steam from the boilers ; but it is not a method to 
be recommended, as exhaust steam is always contaminated with grease 
and dirt which are deposited inside the cylinder in the form of grease 
balls, and, owing to the action of the fatty acids contained in this 
foreign matter, the inside of the cylinder is liable to be corroded, and 
thus the durability of the cylinder to be shortened. 

To guard against the collapse of the cylinders after the steam has 
been turned off, all cylinders are fitted with safety valves, which re- 
main shut so long as there is any pressure from the inside of the 
•cylinder, but open easily as soon as any pressure is exerted by the 
outside atmosphere. Generally these valves are arranged automati- 
cally, but in common with many other automatic machines they have 
'the objection of occasionally refusing to work when most needed, and 
many cylinders have collapsed from this cause. This has led to the 
introduction of safety or vacuum valves fitted with arrangements for 
opening by hand. Such an arrangement is shown in Figs. 12 and 13. 
Fig. 12 shows the valve in a position similar to the ordinary vacuum 
valve, the valve being free to act, and the ordinary spring keeping it 
up to its facings ; being, in fact, so far, exactly like a valve of the 
ordinary construction. Fig. 13 shows the valve opened by means of 
the lever handle, and it will remain open until the handle is placed 
again in the position shown in the figure. These valves being readily 
opened and closed by hand enable the operator to let the steam out 
of the cylinder after the work is done, and thus prevent it from 
eondensing in the cylinders ; of course, when the machine was started 
again the condensed water would have to be expelled by the steam 
through the buckets, &c. Again the cold air in the cylinders can be 
allowed to escape through the open valve when starting the machine 
before the valve is closed, thus saving much time in attaining the 
proper temperature of the tins before passing the pieces over them. 
Fig. 14 shows the end of the drying cylinder with these vacuum 
valves fitted to it. 

Tlie framework on which the whole series of cylinders are mounted 

should be very strongly made, and the whole well bound together 

2 
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with strong cast- or wrought-iron stays. The part of the framework 
upon which the stands carrying the bearings of the cylinders rest 
should be planed over the full length to ensure the cylinders being 
perfectly true with each other. The engine should be arranged so as 
to be started or stopped at either end of the machine. 

The whole drying machine should be covered over the top with a 
wooden hood, for the purpose of conveying the steam produced by the 
drying of the pieces, and the steam escaping from the machine itself, 
out of the room into the open air, the ventilation being assisted, if 
necessary, by a fan placed at the top of the hood. 

When starting a drying machine the steam should not be turned on 
at full suddenly into the cylinders, but time should be allowed for the 
air to escape and the cylinders to get warm. If the steam is turned 
on full at first, there is great danger of straining the cylinders by the 
sudden pressure applied, unless they are fitted with valves that are 
opened by hand, like those described above; and the cylinders are 
further liable to be strained by the unequal expansion of the metal 
parts owing to the uneven heating, causing the joints to separate. 

In those cases where it is essential that the face of the cloth should 
not come into contact with heated metal drums, the bottom row of 
cylinders are removed, and a series of wood lagged guiding rollers- 
introduced in their places. The back of the cloth only then touches 
the drying tins, while the face comes in contact with the wood rollers. 
This method of working the machine is applied chiefly when working 
cloth having a figured design woven on the surface, which is required 
to be well thrown up or displayed in the finished print. 

Vertical Cylinder Drying Machines. — Where the ground space 
is limited the vertical or upright cylinder machine is used, an example 
of which is shown in Fig. 15. The construction of the machine ia 
similar to the ordinary or horizontal form ; the same kind of drying 
tins and fittings being used, the only difference being in their arrange- 
ment Wliere it is possible the horizontal form should be employed 
in preference to the upright form, as the various parts are much 
easier to get at for cleaning and threading up, or in the case of break- 
downs. It will also be found that a larger number of cylinders are 
required for the same drying efficiency when they are arranged 
vertically, as the upper cylinders are always surrounded by a steam 
laden atmosphere when the machine is working, which reduces the 
effect of the upper tins ; consequently, more cylinders will be required 
if they are to be arranged vertically, or, what amounts to the same 
thing in practice, the machine will require to be run slower. 

Whoel Dryings Machine. — in some special cases, especially in 
the finishing of fancy or figured cloth, the drying is done on the large 
wheel or pulley dryer shown in Fig. 16. The cloth when dried on 
this type of cylinder is of course dried from one side only. The rings 
forming the cylinder are made of cast iron, in segments well bolted 
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together. The body through which the steam circulates is formed of 
tinned iron plates fixed to the framework through a turned up flange, 
and secured hj a ring and bolts, making a perfectly steam-tight joint. 
The outside of the body where the cloth touches it is formed of copper 
plates, firmly riveted together, the edges being turned up, forming a 
flange which is fastened with a ring and bolts. These large cylinders 
are difficult to construct, owing to the unequal heating and consequent 



Fig. 15.— Upright drying maohine (Hather k Pktt). 

expansion to which they are subjected, and in practice they will be 
found to require considerable attention to keep them steam-tighb 
The other details of their constructiou will be understood Ji-om the 
flgure. 

Stentering Machines— Hot Air Drying.— Many goods, especi- 
ally delaines and woollen goods, are dried on the tentering or stentering 
fiune by means of hot air, the drying being done in a continuous 
manner. The machine is adjustable for varying widths of cloth, and 
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it is also used for pulling out the cloth to the width required during 
the drying. It is used very largely in finishing many styles of cotton 
prints, notably Turkey-red and lawn handkerchiefs, the application of 
the finishing material, drying, and stretching all being done at one 
operation on the machine. 

The stentering machine consists of a long iron framework, the two 
sides of which are adjustable to or from each other, so as to accom- 
modate cloth of several widths, the various adjustments being made 
by means of screws underneath the framework. Along the frame 
at each side are two continuous chains carrying clips or pins which 
grip the selvedges of the cloth and carry it to the other end of the 
frame. At the end of the frame where the cloth enters, the clips 
are opened mechanically to allow the cloth to pass under them, 
after which they spring down and bind the cloth until it reaches 
the end of the frame, when they are opened again and the cloth is 
drawn out of the machine. The clip is constructed in such a manner 
that the greater the pull the cloth exerts, the firmer the clip attaches 
itself. The distance between the chains at each side of the frame at 
the entering end of the machine is so adjusted that it is somewhat 
less than the width of the piece in its present wet condition, thus it 
enters the machine slack, the distance of sepa'-ation being gradually 
increased as the piece passes along the frame until it reaches the width 
required ; the extreme width between the two travelling chains should 
be a little over the width which the piece is required to be when 
finished, as it contracts somewhat when it leaves the frame. The 
part of the machine between the entering end of the frame and the 
end where the cloth leaves the clips is generally enclosed by dividing 
the room, in which the machines stand, with wooden partitions, this 
part being well ventilated by air fans fixed near the roof, drawing 
the hot air out of the room. The drying of the cloth is effected by 
means of hot air supplied from a number of tubes situated underneath 
the stretched cloth, the air being forced through these tubes with a 
form of hot air blower. The dry cloth as it leaves the machine passes 
over rollers, and is either plaited down on to a stillage or wound on 
to a wooden centre, both being done mechanically, the power being 
derived from the same source that drives the stentering machine. 

The spring clips are far preferable to the old-fashioned pins for 
holding the cloth on the frame, as the latter cause the cloth to be 
marked permanently with small holes along the edges, and if the 
selvedge of the cloth should have become damaged in any of the 
operations through which it has previously passed, it will be very 
liable to break away from the pins, especially if the degree of stretching 
id great. 

The widening of the cloth is often required, because most of the 
operations of bleaching, dyeing, and printing, and the subsequent 
operations through which the cloth has passed, have all tended to 
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increase tbe length of the piece, and at the same time to reduce its 
width. When the piece is again stretched to its former width or 
thereabouts, the length is reduced. 

Most modem stentering machines are so made that the cloth, if 
required, can be given a kind of zig-zag motion from side to side, as 
well as the direct pull for increasing the width. This movement is 
chiefly employed when the pieces are being finished on the machine, 
and are impregnated with the finishing material or mixture. The 
side-to-side motion causes the warp and weft threads to continually 
pass over each other during the drying of the piece, and thus they are 
prevented from being pasted together with the size ; cloth so worked 
retains its thready feel and appearance, and is softer to the touch. 

ColOUP-Shop Haehlnery. — Colour Pans. — The pastes or colours 
used for printing the fabric are prepared, mixed, boiled, and cooled 
in jacketed or cased copper pans similar to those shown in Fig. 17, 
generally all placed together in a range in an apartment known as the 
colour shop. 

The colour shop should be situated in close proximity to the 
machine room where the printing machines are fixed, to avoid as 
much as possible the necessity for wheeling the prepared colour 
through places where it will be liable to become contaminated with 
dust and grit, the latter causing damage to the engraved copper 
rollers by scratching them. The colour shop is generally built of one 
storey only ; it should be well ventilated near the roof to carry away 
the large quantity of steam that is produced during the boiling of the 
colours, which is very often charged with the vapour of acetic acid ; 
this vapour renders it extremely injurious to the workmen, and 
chiefly affects the chest. 

Small and medium sized colour pans are made entirely of copper, 
and are mounted so as to turn over for emptying and cleaning ; but 
very large pans are often made with the lining of copper only, the 
outside being constructed of iron, the pans themselves being fixed in 
position. Above each pan a cold water tap is placed for fiUing-in the 
quantity of water required for the particular colour in hand, and for 
rinsing the pan after use; but very often for the latter purpose 
(cleaning the pans) a separate pipe and tap is used, the water being 
warm and being supplied from one of the many forms of steam 
economisers now so largely used for heating the feed water for 
steam boilers. The steam for heating fhe colour in the copper pans 
is convfiyed through one of the trunnions, which support them, into 
the casing, the other trunnion conveying cold water for cooling the 
colour ; the steam and water find an exit at the bottom of the casing 
into the drains. Each pan is provided with stirrers working on the 
sun and planet principle, so that the colour is stirred round the sides 
of the pan as well as in the centre. The stirrers are arranged to be 
put in and out of gear by means of clutches, which are generally 
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Bituated above the pan on the driving shaft, aa shown in the figure. 
The Buudler pans tire merely tilted over by band, but those of a larger 



size are fitted vitb mechanism for this purpose, generally consisting 
of a vonn and wheel Some firms fit three stirrers to ea«h pan, but 
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two, if properly arranged, are quite suf&cientb The stirrers should be 
made of brass, and should be coupled to the bearings in a simple and 
efficient manner, so that they can be quickly taken out and replaced 
when emptying and cleaning the pan. 

After the various ingredients for the colour have been put into the 
pan together with the requisite quantity of water, the stirrers are 
started ; after the expiration of a little time the steam is gradually 
turned on, and the colour boiled, or in some cases merely heated to a 
given temperature, and this is maintained for a time, depending upon 
the kind of colour in hand. After the colour has been heated the 
steam is turned off, and the colour is then cooled by gradually 
turning the cold water on, stirring being continued until the colour 
is quite cold, after which it is either put into the stock cask or 
Btrained ready for the printers. 

Straining of Colours. — When the printing colour has been 
boiled, cooled, or otherwise prepared for printing, it is necessary that 
all lumps and solid particles that are not in an extremely fine state 
of division should be removed, because if these were allowed to pass 
on to the printing roller they would cause streaks on the printed 
cloth, and, if these particles are of a hard nature, the copper printing 
roller will be scratched and damaged. On this account all colours are 
Btrained through cloth or other fabric before they are taken into the 
machine room. 

The operation is generally done by hand in the following manner: — 
A clean colour tub, rather larger than would be required to actually 
contain the colour, is placed on the floor near the vessel containing the 
<x>lour to be strained. A piece of cloth large enough to cover the top 
of the tub and hang well over the sides is taken, rinsed well in water, 
wrung out, and spread over the top of the empty tub, the cloth being 
aecured in its place by tieing the two opposite corners of the cloth 
together to form a loop, and passing them underneath the iron handle 
fixed on each side of the tub. A portion of the colour, the quantity 
depending upon the size of the straining cloth and the strength of the 
Operator, is ladled into the stretched straining cloth, the ends of the 
cloth are then gathered together, the whole raised clear above the tub, 
and the colour is forced through the meshes of the cloth by pressure 
with the hands and by twisting the cloth round upon itself. When 
all, or nearly all, has passed through, the cloth is opened carefully so 
as not to allow any of the lumps in the straining cloth to fall into the 
•colour again, adjusted (as before) over the top of the tub, another 
portion of the colour placed in the cloth and the straining continued (as 
before) until the whole of the colour has been passed through the cloth. 

Some colours that are difficult to strain are first passed through a 
^coarse straining cloth and then through one of finer texture. 

The operation of colour straining being always a very unpleasant 
one, and as some of the colours act injuriously upon the hands of the 
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operator, machinists have for many years turned their attention to the 
construction of machines for performing this operation ; but, although 
there has been a large number of machines made, there is at the pre- 
sent time no machine on the market that can be said to bo satisfactory 
or has the slightest possibility of displacing hand straining. Although 
these straining machines are, we believe, never used as general colour 
strainers in the colour shop, they are always used for straining those 
colours that could not be strained by hand, owing to their corrosive 
action on the human skin, such as those colours containing a large 
proportion of caustic alkali in their composition ; consequently, they 
find a place in every colour shop where this class of work is done. 

One pattern of straining machine which we believe works as satis> 
fli^torily as could be expected is constructed in the following manner: — 
The base of the machine consists of a strong iron box, on one side of 
which there is a door large enough to admit a colour tub, the door 
being provided with indiarubber packing, making it absolutely air- 
tight when closed. This box is connected with a steam pump by 
means of which the air inside the box can be withdrawn. Above the 
box there is a large funnel-shaped iron hopper, hinged generally to 
one side of the top of the box, and the fine wire gauze through which 
the colour is generally strained is fixed between this hopper and the 
box, indiarubber packing being usually employed to render the 
junction air-tight. The method of using the machine is as follows : — 
A clean colour tub is put inside the iron box to receive the strained 
colour, after which the door is closed and securely fastened. The 
colour is put into the hopper and the pump started. In about a couple 
of minutes, if the machine is in proper order, the colour will be 
observed to begin passing through the sieve, the pump at the same 
time indicating that most of the air has been withdrawn from the box, 
after which the colour gradually passes through the sieve. The action 
of the air pump will indicate immediately when the whole of the 
colour has been strained, the sudden rush of air into the box reducing 
the amount of work on the pump at once. The tub is then taken out 
of the box, and the machine made ready for receiving the next lot of 
colour. 

From the above description of the manner of working this machine, 
it will be noticed that the colour is forced through the straining fabric 
by the atmospheric pressure being exerted on the upper surface of the 
colour contained in the hopper. 

Brushing Machine for Printers' Greys.— The back-greys, be- 
fore they are taken into the printing-machine room, are wound on to 
a wooden centre or shell, and both sides of the cloth are brushed to 
remove the lint from it. This is done on the machine known as a 
canroy shown in Fig. 18. The machine is shown threaded up with 
cloth. The cloth as it passes through the machine is depressed by 
means of rollers against the revolving circular brushes, three of which 
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brnob each aide. The rollers that press the cloth into contact with 
the bmahes can be raised or lowered to enable the cloth to be threaded 
before starting. Each brush is arranged in a separate trough, which 
receives the lint from the cloth ; this lint is withdrawn from the troughs 
bj means of ezbauet fans, thus preventing it from spreading over tbe- 
Toom and injuring the health of the operators. The cloth is wound or 



batched on the shell at the same end of the machine that the pieces 
enter it, which is a considerable advantage, as the workman can see 
that the cloth not only enters the machine properly, but that it is 
wonnd on evenly and free from creases or turned edges. 

Shearing and Brushing- Machine for Pieces.— After bleaching, 

and before they are printed, the pieces require shearing and brushing. 
When the goods were singed the small fibres were burned off the lace 
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of the cloth, but the thicker threads and knots are not removed by 
this process. The ''fluff" or small fibres that were bedded in the 
cloth when it was passed over the singeing rollers have, during their 
passage through the operations of bleaching and washing, been raised 
or caused to stand out from the face of the cloth, and would, if 
allowed to remain, seriously hiterfere with the printing. All these 
irregularities on the face of the cloth are removed by shearing and 
brushing. Generally the pieces are sheared on one side only, but 
where reversible prints are required, either produced by printing 
through, or by discharging slop-padded mordants or dyed goods, the 
pieces are sheared on both sides by passing them twice through the 
machine, or using a special machine that shears both sides at one 
operation. 

The machine resembles in appearance the canroy, and is practically 
the same kind of machine with the addition of shearing rollers. These 
shearing rollers are made with blades of steel, kept very sharp, and 
passing spirally round the roller, which take off the knots and loose 
fibres as they revolve at high speed against the cloth, the lint produced 
being taken away by the brushes in the same way as on the canroy. 

PFinting^ HEChinSS. — Fabrics may be printed by impressions re- 
ceived from engraved blocks, plates, or rollers; the latter method 
being the one most used at the present time, having displaced block 
and plate printing in the production of most printed goods, with the 
exception of a few special styles or classes of goods. 

In the roller or cylinder printing machine the colour is applied to 
the surface of the cloth from an engraved copper roller, the pattern 

itself being sunk into the roller or being in 
intaglio. The method by which such a roller is 
used will be understood on reference to Fig. 19. 
A is the bowl of the machine, having its outside 
surface covered with several thicknesses of cloth, 
forming an elastic cushion, upon which the cloth 
rests when receiving the colour. The bowl of 
the machine revolves during the actual printing, 
and the cloth to be printed passing around its 
circumference travels with it. B is the box 

„. ,„ ^. . containing the colour, which is supplied to the 

Fig. 19. —Diagram show- ,® . ;. „ ^'i ^ 

ing the action of a «»grav®<i ^^PP^r printing roller, C, by means of 

printing machine. ^^® roller, D, generally known as the furnisher. 

The furnisher consists of a wooden roller covered 
with cloth, or a brush roller. The lower part of the furnisher is im- 
mersed in the colour, and, as it revolves, it carries the colour to the 
engraved roller, working in contact with it, and forces the colour well 
into the engraving, at the same time smearing the whole surface of the 
roller. The colour on the surface of the engraved roller is then removed 
with a copper-plated steel blade known as the colour doctor, situated a 
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short distance from the furnisher and pressing against the engraved 
roller. At this stage the engraved roller should have all the engraving 
properly filled with the printing colour, and the surface or plain parts 
of the roller should be perfectly clean or free from colour, otherwise the 
"whites'' in the resulting print will not be pure, and it will indicate that 
the colour doctor is not properly adjusted. The cloth to be printed is 
held at the back of the machine in the form of a roll wound upon 
a wooden centre, and held so that it can be unwound as the printing 
proceeds. The cloth is printed against an elastic cushion provided in 
the following way : — The bowl of the machine is wrapped, or lapped, 
with a woollen or union blanket, or lapping, which passes tightly 
around the bowl several times, the ends being arranged as described 
on p. 28. Passing in a continuous manner between the printing 
rollers and the bowl of the printing machine is a blanket of leatherine, 
or other suitable material, which acts partly as a printing pad, but is 
used principally to receive any of the printing colour that passes over 
the edges of the cloth or through the meshes of it. The cloth is, how- 
ever, also always delivered into the printing machine with a continuous 
supply of unbleached calico, called the " back-grey,'' which protects the 
blanket and receives the bulk of the printing colour passing over the 
edges of the piece printed. Practically two-thirds of the cloth received 
at the print works is used first for '^ back-greys," and, after bleaching, 
is then printed with the pattern ordered. The cushion against which 
the printing is done is thus produced by the lapping on the bowl of 
the machine, the blanket, and, lastly, the thickness of the *' back-grey." 
The lapping on the bowl of the machine travels around with it con- 
tinuously, only the top surface ever being presented to the cloth. The 
blanket is usually carried to the room above, and is there scrubbed 
and washed with the washers shown on p. 35, afber which it returns 
to the printing machine, working in a continuous manner. The back- 
grey is separated from the printed piece in the chest place (drying 
room), and afber itself being dried winds on to a wooden centre, and 
when the centre has about fifty pieces, about 40 yards in length, upon 
it the grey is removed to the croft for bleaching. The printed cloth, 
after drying, is plaited down upon stillages and is then ready for the 
finishing processes. The cloth, as the roller revolves, is then pressed 
against the engraved roller, the elasticity of the covering of the bowl, 
combined with the pressure exerted between the two rollers, serving 
to force the cloth into the engraving, the colour being thereby trans- 
ferred to the surface of the cloth, and some of it forced into the fibres 
of the cloth. Afber the engraved roller has left the printed cloth it 
comes into contact with another copper-plated steel blade, having for 
its object the removal of any loose threads or fibres that may have 
attached themselves to its surface, and which, if allowed to pass into 
the colour box, would mingle with the colour and eventually cause 
streaks on the cloth by getting to the colour doctor, and preventing 
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it from performing its work. This blade is consequently called the 
lint doctor. The cloth, after leaving the first printing roller, passes 
on to the other printing rollers, which are arranged around the bowl 
of the machine, when more than one colour is being printed in the 
pattern, all the various rollers being adjusted so that the various parts 
of the pattern fit perfectly with each other, each separate roller having 
the usual complement of separate colour boxes, lint, and colour doctors. 

Iiapping the Printing Bowl. — The material used for covering the 
bowl of the printing machine is generally composed of fabric woven 
with a linen warp and a woollen weft, about ten thicknesses being 
commonly used. The lapping on the bowl should be very neatly put 
on, otherwise the piece being printed will show marks running across 
the width of the cloth. The following is the usual manner, of putting 
a new lapping on the bowl of a calico printing machine : — The required 
length of the lapping cloth is taken, and both ends are cut perfectly 
even and at right angles with the length of the cloth. The weft threads 
at one end are now removed so as to make a kind of fringe about two 
inches long, and this end is carefully arranged and pasted down on 
the bowl of the machine, after which the lapping is very evenly and 
tightly wound on the bowl until the end is nearly reached, when the 
cloth is trimmed so that the end will lay over the part where the first 
end of the lapping was pasted on the bowl. The weft threads are 
then taken out as before and the end so adjusted as to form an even 
coating, as free as possible from ridges or hollows, which can be done 
if the edges are properly arranged and the threads taken out as required. 

The Doctors. — As stated above, the doctors are generally formed 
of copper-plated steel rule, the actual wearing part only having the 
steel exposed to the action of the colour. So far, no material has been* 
found to work as satisfactorily as steel for the doctor blades, but many 
colours act upon steel, and the iron salts so produced have considerable 
influence on many of the shades, generally having the effect of destroy- 
ing some of their brilliancy of tone, and sometimes, if the machine 
should be stopped, causing a dark streak across the piece, an effect 
noticed especially in the case of bright alizarine pinks and clarets. 
The doctor is copper-plated in order to reduce the area of surface of 
steel exposed to the action of the colour, and consequently to minimise 
this defect; but although many alloys or compositions have been 
brought out as a substitute for steel for the construction of doctors, 
none of them have been found hard enough to stand the wear or work 
as satisfactorily as steel ; yet for very brilliant and delicate colours 
that are soiled by contact with iron they are used, and require particular 
attention on the part of the machine printer. Doctors are made in 
several thicknesses of material to suit the various styles of engraving 
on the copper rollers — a thick doctor being used for heavy open 
engraving, such as that used for the blotch roller ; and the thinner 
grades for fine engraving, as flower or sprig patterns, the average 
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thickness being about 23 on the standard wire gauge. All printing 
.machines are fitted with mechanism for imparting to the doctors a to- 
and-fro motion, in a direction parallel to the width of the piece. This 
motion is given to the doctors in order to prevent them wearing away 
unevenly, as, of course, the doctor would, if fixed in position, wear 
chiefly in those parts where there is the most friction — ^viz., on the 
parts in contact with the unengraved parts of the roller and where 
the edges of the engraved parts strike it ; hence by giving a lateral 
motion to it the whole surface of the doctor wears more evenly, and it 
requires much less adjusting and trueing up during use. 

The doctor blades, being thin, are clamped, supported, and stiffened 
by being clamped between two thick brass plates, the lower one being 
provided with bearings at each end fitting the frame of the machine. 
The doctor blade is bolted between these two plates and can be adjusted 
between them to compensate for wear and tear in use. 

Pr6I>arillgf the Doctor.— As the success of the operation of print- 
ing depends to a considerable extent upon the condition of the doctors, 
any defect in their condition showing itself in the form of streaks along 
the surface of the cloth, owing to the colour being imperfectly removed 
from the plain or unengraved parts of the i*oller, they require special 
.attention, and, owing to the fact that they are liable to wear away 
unevenly, it is occasionally necessary to remove them from the machine 
for the purpose of filing or trueing up. The filing up should be done 
in a good light, consequently the brackets for holding the doctors 
during the operation are fixed immediately underneath the window 
nearest the machine. The doctor in its holder is placed on the brackets, 
with the blade uppermost. The cleaning edge is then carefully ex- 
amined, either by inspection only, or assisted by the use of a straight 
edge. Any irregularity is then removed with a file, and the trueing 
up is then completed by finishing off with a stone, to take away the 
coarse file marks. The doctor is then tried on the machine and if not 
perfect in action the operation is repeated. Considerable experience 
is necessary before a doctor can be perfectly and, at the same time, 
quickly put in order. 

The Furnisher. — The furnisher in the colour box can be driven 
either in the same or in the reverse direction to that which the 
engraved roller is travelling, according as the gear wheels are arranged. 
The furnisher generally revolves the same way as the printing roller, 
and consists then of the ordinary cloth-covered wooden roller ; but 
when pigment colours, or any colour that has a tendency to stick in 
the engraving, are being printed it is usual to use a brush furnisher 
and to work it in the opposite way. The failure of the engraving to 
print in certain parts, and generally attributed by printers to the 
colour sticking in the engraving, is often due to the nature of certain 
colours which do not readily pass into the deeper parts of the engrav- 
ing, and when the doctor has cleared away the surface colour, there is 
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no colour, or very little colour in these parts, and, consequently, they 
do not print at all ; or, should they do so, the impression is Mnt. 
Thus the cause is not really due to the colour stickiug in the engraving, 
but to the failure of the furnisher to properly supply colour to these 
parts. Fine patterns should always be printed with a carefully lapped 
soft furnisher. 

Driving the Machine. — Each separate printing machine is at the 
present time provided with a separate engine for driving, generally of 
the two-cylinder pattern, but the three-cylinder pattern is considered 
by many to be the best type of engine for this purpose. The engine 
is usually placed alongside the printing machine, and the steam cock 
arranged so as to be easily reached by the printer when standing 
opposite the front of the machine. Printing machines are often driven 
by electrical power, especially in recently built print works ; in these 
cases the works are lit throughout with electricity. 

Fig. 20 will give a very good idea of the general appearance and 
arrangement of a printing machine, the particular one shown being a 
three-colour machine. 

Cohstruction of Machine. — The framework of all printing machines 
should be strong and massive, free from any tendency to yield or 
spring under the strain that it will be required to bear, and it should 
be firmly bolted down to a perfectly rigid foundation. The printing 
rollers are held in bearings, generally of gun metal, fitted in the large 
side blocks shown in the illustration, and their position relative to 
the bowl of the machine can be adjusted by means of the screws 
shown. These side blocks should be made long so as to allow- 
plenty of adjustment in all the moving parts. All the working parts 
should be kept well lubricated, the bearings of the printing roller 
especially, as they are subjected to heavy pressure; one of the best 
lubricants for this purpose is tallow mixed with some finely powdered 
plumbago ; but any lubricant suitable for heavy machinery may be 
used. If the mandrel on which the copper cylinder is fitted becomes 
overheated during printing, notwithstanding the &ct that it is kept 
properly supplied with grease, it is a good plan to place upon the end 
of the mandrel a continuous loop of cloth, the lower end of which is 
immersed in a vessel containing water. The revolving mandrel will 
then turn the band of cloth, causing a fi'esh part, saturated with cold 
water, to be continually presented to the heated mandrel, lowering its 
temperature considerably. 

The Printing Boliers.— Before the engraved copper cylinders or 
shells are put into the printing machine they are forced on to wrought- 
iron centres or mandrels, fitting the bearings on the machine. In order 
to prevent the shell revolving upon the mandrel the latter is made 
with a projecting tongue running parallel with its length from one end 
to the other, which fits into a corresponding groove in the inside of 
the copper sheU. The copper cylinders are forced on the mandrels by 
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means of tbe machine shown in Fig. 21, which repreaentB one worked 
by hand power, but they are also made to work with steam iwwer 
(Fig. 22). These machines are generally placed a short distance behind 
the printing machine, where they are out of the way of the operatives 
and yet conveniently placed when required. These machines force 
the copper roller on the centre without injuring tbe necks of the rollers 
or straining the mandrels. The machines are, of coarse, very strongly 
made, with strong cast-iron frames, strengthened with wrought-iroo 
stays, and they must be firmly secured to the floor. 

In a multiple colour machine the whole of the printing rollers are 
geared to the one central spur-wheel, working off the centre of the 
pressure bowl, being geared to it by means of box-wheels. The 
central wheel is made with teeth from -J- inch to 1^ inch in pitch. 
It is better to use the coarser pitch, if it can be arranged without 



Jig. 22. —Forcing machine for engraved rollers, worked by power (Mather & Piatt). 

reducing the total nnmber of teeth on the wheel below 22. All the 
various adjustments for gearing should be placed on the right-hand 
side of the printer when he is looking at the' piece being printed, and 
not on the opposite side, as is the custom with some makers, as being 
the roost convenient It is also essential that the teeth on the central 
wheel, and on all those that work in connection with it, should be very 
accurately cut and fitted. 

Instead of using solid copper for tbe construction of the engraved 
printing rollers, which, on account of the cost of metallic copper, 
entails the sinking of a large amount of capital in stocking the rollers, 
a few firms have used a roller made of iron and thickly copper-plated, 
but this form of cylinder has not come into general nse, probably 
because, although the ordinary copper shells are expensive, they always 
represent sunk but available capital, as one pattern can be turned off 
when done with and another pattern engraved upon the same shell. 
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Colour Boxes. — The boxes or troughs that hold the colour are 
made of copper, wood, or wood lined with copper, and have bearings 
at each end for the famishing roller (see figure). The colour boxes 
are supported on iron or wooden stands, and can be raised or lowered 
bj means of screws fitted for this purpose. In order to place the 
colour box in the machine the stands are lowered with the screws, the 
box placed in position, the furnisher with its spur-wheel placed in the 
gun-metal or brass bearings on the colour box, and the screws then 
adjusted until the whole is brought into the required position. The 
toothed wheel on the end of the furnisher gears into one fitted on the 
end of the mandrel carrying the engraved copper roller, and they are 
usually geared to work at the same speed, or sometimes slightly 
fiuter ; but some printers believe it would be of some advantage if the 
furnisher travelled about one-third slower than the printing roller. 
When the furnisher and pattern roller are thus connected directly by 
two wheels only, they revolve together in the same way, but where it 
is desirable to have the furnisher working against the pattern roller 
a small intermediate toothed wheel, called a stud wheel, is placed 
between the wheel on the end of the furnisher and the one on the 
pattern roller mandrel. This is always done when the pigment 
colours are being printed, as they contain so much solid matter in 
suspension that it is necessary to adopt this method in order to force 
the colour into the engraved parts of the pattern roller. 

The Blanket. — The cloth to be printed, having previously been 
wound on a wooden centre, is placed on the machine at the back. 
Passing around the lapped bowl of the printing machine and into the 
drying room, where the pieces are dried after impression, is a con- 
tinuous piece of thick woollen cloth, the ends being sewn together to 
form as even a joint as possible. This cloth is called the blanket, and 
in addition to the covering on the bowl forms a cushion upon which 
the printing takes place. 

The nature of the blanket used on the printing machine has a 

considerable influence on the character of the print obtained firom 

the engraving. For heavy patterns the ordinary woollen printers^ 

blanket^ woven with a woollen weft and a linen warp, is used generally, 

but only the finer qualities can be employed for small and fine patterns. 

For fine patterns it is usual to employ either washable or cotton 

blankets. A cotton blanket is generally formed of two thicknesses 

of cotton cloth cemented together with a solution of Para indiarubber 

in naphtha, the ends being carefully joined together so as to make 

an even surface and thickness with the rest of the blanket. The 

washable blanket is made from leatherine cloth, and may be used 

without back-greys when one of the blanket washing apparatus is 

used in connection with it. To prevent the blanket as much as 

possible from being soiled, the cloth while receiving the impression 

is backed with some cloth that has not been bleached ; this receives 
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the colour that passes through the cloth actually being printed which 
would otherwise pass to the blanket. These pieces, or hack-greys as 
they are called, are afterwards bleached and printed with their own 
patterns. Although back-greys are thus used, some of the printing 
■colour finds its way on to the surface of the blanket, and this renders 
it necessary to employ one of the various forms of blanket washing 
apparatus. 

Workmen. — For each printing machine three men are usually re- 
quired, viz. : — The jt?rtn<€r, the hack tenter, and the lurrier. The printer 
is, of course, the principal man, and is generally a highly skilled 
Artizan, having, in this country, served a seven years' apprenticeship. 
The mechanical operation of printing a many-coloured pattern is one 
that can only be successfully performed after considerable experience 
has been obtained, and very little information can be given on paper. 
The back tenter's work is to guide the piece and back cloth into the 
machine, to remove creases or scrimps from the cloth, to keep the 
colour boxes at the back of the machine properly supplied with colour, 
and to generally assist the printer. The lurrier brings the colour 
required from the colour shop, the pieces and back-greys from the 
stock room, and also does any odd jobs required by the printer. 

The PresBure Bowl. — The bowl of the ordinary printing machine 
-occasionally moves sideways in its bearings, particularly after the 
machine has been in use for a considerable time, however accurately 
the parts may have been fitted at first, causing at each shift a portion 
of the pattern to be out of register, the defect occurring at irregular 
intervals and being quite beyond the control of the printer. This 
•defect has been remedied by a simple device invented by Mr. S. 
Bridge, of the Dinting Vale Print Works. The device consists of 
a disc mounted on the end of the shaft at the side at which the 
traverse movements of the doctors are worked, and so arranged that 
the disc can, by means of an adjustable screw, be forced against the 
side of the framework of the machine, thus preventing the bowl from 
moving laterally. Instead of the disc pressing directly against the 
framework of the machine, a washer may be interposed. 

With regard to the arrangement of the rollers in the printing 
machine very little information can be supplied, as it depends upon 
the kind of pattern being printed and the nature of the colours 
employed. As a general rule, however, the blotch roller, or the 
toller printing the ground colour, is the last one to be printed, and 
with regard to the others they are arranged according to the form 
•of the pattern or the brilliancy of the colour; where it is found 
that one colour has a tendency to mark ofiP on to the next roller, and 
has a modifying effect on the shade, a plain copper roller is placed 
'between the two rollers, working in either plain gum water or starch 
paste. This roller receives the colour that marks off from the pre- 
ceding roller, and either mixes with the paste in the box or is scraped 
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off with the doctor ; thus the brilli&ncy of the next colour is pre* 
served. 

Blanket-Waahing Apparataa. — The printers' blanket, although 
protected with a back-grey from coloar as much as possible, still 



Fig. 23.— PatflDt bUnket washiii!; mnohiiie (Mather k Pbtt). 

receives a large amoant of the printing colour, especiallj at the two 
sides that are not covered by the piece or the back-grey. In order to 
remove this colour various patterns of blank et-washiDg apparatus are 
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ttsed. The priDciple upon which these apparatus are constructed is 
very simple. The blanket is generally submitted to the action of 
a spray of water from a series of perforated water pipes, while the 
surface of the blanket is rubbed with revolving brushes. By this 
means most of the colour is washed away. The blanket then passes 
between squeezing rollers to remove the superfluous water ; after which, 
it passes on to the printing machine again. 

In Fig. 23 a blanket washing machine working on a slightly 
different principle to that just described is shown. The cloth 
(blanket) coming from the printing machine enters the washer at the 
right-hand side of the figure, and, after passing through the washing 
machine, leaves it as showii above the top roller at the top of the 
machine. The three sets of brushes shown in the figure pass acrosa 
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Fig. 24. — Blaziket washing apparatus (John Hawthorn & Co.). 

the whole width of the blanket, being slightly longer than the width 
of the blanket. The brushes are mounted on travelling bands, as 
shown, the bands being worked by connection with the spur wheels 
and straps seen in the illustration. The brushes, as they travel round, 
rub against the face of the blanket, and as they are kept constantly 
wet, they clean the surface of the blanket. The trough at the bottom 
of the machine is kept supplied with water, into which the brushes 
dip in their passage around the rollers ; they are thus kept wet^ and 
any colour upon the brushes is washed away. This machine is the 
latest pattern designed by Messrs. Mather & Piatt, Ltd. When 
these washers are used, some printers do not use a back-grey. 

Another form of blanket-washing apparatus recently introduced by 
Messrs. John Hawthorn & Co., of New Mills, is described in the J)yer 
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€md Calico Printer (Jan. 21, 1895), from which we extract I the 
following : — 

'* Fig. 24 shows the washing machine arrangement as standing on 
the same floor as the drying framing over the machine room. 

''The leatherine blanket on leaving the printing machine passes 
over the angular guide rollers A on to Hawthorn's improved govern- 
ing roller B, on which is an ingenious arrangement controlling the 
angular rollers, so that, should the blanket travel a little out of its 
place on the roller B, a mechanical motion operates the angular roller 
on the side to which the blanket travels, causing the blanket imme- 
<liatel7 to resume its proper central position. The angular rollers 
keep the blanket free from creases. From the roller B the blanket 
passes under the spurt pipe F and between concave brushes, round the 
copper cylinder E, through the washing machine, over the rollers 3, 2, 
and 1, and on to the drying cylinders before returning to the printing 
machine. OC are roller brushes running in an opposite direction to 
the blanket, which take off any water which may have been left after 
the last spurt pipe F. Hawthorn's concave brushes being 8 ins. long 
or more, and made to the same curve as the body of the cylinder, and 
the width of the machine, it follows that, in a machine 40 ins. wide, 
there is a surface of brush equal to 320 sq. ins. always acting on the 
blanket as it passes through the machine, the said concave brushes 
being in sections of 4 ins. each. The sections are mounted on an iron 
bar, and separately regulatable as to pressure on the blanket, so that the 
brushes working nearest to the edge of the blanket can be set harder 
on than those bearing on the centre portion of same, which requires 
much less washing than the edges. The bar on which the concave 
brushes are mounted is traversed to and fro crosswise to the blanket 
by means of an eccentric, the whole arrangement giving the blanket a 
most thorough scrubbing, and effectually loosens all colour, <&c., which 
is then washed off by water from last spurt pipe and roller brushes." 

Drying Apparatus for Drying the Pieces after Printing.— 

After the cloth has been printed, the colours require to be dried as 
soon as possible, and in doing so it is essential that the face of the 
piece should not be touched until the colours are dry, or nearly so. 
To accomplish this two systems are in use — viz., chest drying and hot 
air drying; the former being the method principally used. 

In chest drying, as its name denotes, the pieces are dried by passing 
over, but not quite in contact with, iron steam chests, the cloth being 
prevented from actually touching the chests by means of rollers fitted 
between them, which raise the cloth slightly above the surface of the 
heated metal. The room, or apartment, in which the chests are placed, 
is situated either on the same floor as the printing machine itself, or 
on the storey above ; generally the latter. The cloth is arranged over 
the chests in such a manner that the back of it only touches the guid- 
ing rollers, at any rate until it is practically dry. 
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In the other system the pieces are dried by hot air, or hot air com- 
bined with the use of a few steam chests, and this system is used for 
those colours that are liable to have their shade affected if over-heated 
or "baked/' The manner in which the cloth is arranged is shown, 
very clearly in Fig. 25. This represents a six-colour printing machine, 
complete with engine and drying apparatus, and shows the general 
arrangement of the back-grey and cloth for printing as they enter the 
printing machine; the latter, after printing and drying, is plaited 
down on the stillage, and the back-grey wound on to a wooden centre. 
The pieces are passed into a room, or portion of a room, which is 
heated with a supply of hot air, warmed with multitubular heaters, 
and propelled with a fan. The goods are passed over rollers in this 
room, so arranged that the pieces only touch the rollers on the face 
when they are almost dry, the number of rollers being such as to 
allow the goods to remain in the room for the time required to 
thoroughly dry them. The other details are similar to those used for 
chest drying. 

Duplex Printings Machines, — Reversible prints, or prints showing 
the pattern on both sides of the cloth, are produced either by printing 
with deeply engraved rollers under a good pressure to force the colour 
through the cloth to the back ; discharging upon a dyed cloth with 
strong discharges printed from strong pattern rollers ; or by printing 
upon both sides of the cloth. The first two methods are done with 
the ordinary printing machine, and are used for simple patterns, such 
as small spot patterns on dark blotches or grounds, so largely used 
for making neckties. The two sides of the cloth, however, are never 
exactly the same shade, nor is the pattern quite the same size on the 
two sides; the back of the cloth can always be recognised by the 
bare or slightly thready appearance of the ground colour. £y the 
use of the duplex printing machine the pieces can be printed either 
with the same pattern on both sides, or with two entirely different 
patterns on the face and back. When the patterns for back and front 
are the same they can be caused to fit accurately with each other. The 
duplex printing machine is similar in construction to the ordinary 
printing machine, but is provided with two bowls and two sets of 
engraved copper rollers, with their usual complement of colour 
boxes, doctors, <!^c. The cloth is printed on one side as it parses 
over the first bowl, and then the other side is printed on the other 
bowl. 

An illustration of a two-colour duplex printing machine is shown 
in Fig. 26, from which the general construction of the machine will 
be readily understood. This machine can be used to print either 
similar or different patterns upon both sides of the cloth, or it can, 
when not required for duplex work, be used as an ordinary two-colour 
printing machine. 

When the patterns on the two sides of the cloth are the same, and 
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are required to fit properly, it ia necessary to have the two seta of 
rollers engraved in pairs, and one set must be the reverse of the other ; 
in other words, the pattern on one '^et of rollers must be engraved the 
opposite way, with regard to left and right, to that on the other set 
of rollers. The preparation of these pairs of rollers is done on special 
forms of engraving machines made expressly for the purpose. 



Fig. 26. — Two.col(nir duplex printing mschine (Math«r k Piatt). 

Cloth can also be printed on both sides on an ordinary printing 
machine where exactness of fitting is not essential. This is usually 
done by printing two fabrics at the same time, the back of one being 
then brought in contact with the face of the other, the latter being 
printed with colours of a more concentrated nature than the former. 
The reverse side of the piece is thus printed by taking some of the 
colour off the face of the other piece, it being simply a system of 
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marking off on the other piece, hence the necessity of using stronger 
printing colours. 

Duplex printing machines are used only up to about four colours, 
requiring eight rollers, and a machine of this kind, when not required 
for duplex work, can be used as a four-colour ordinary machine. 
Ordinary printing machine's are rarely required for more than twelve 
colours. 

Tarn Printings Machines. — Yam printing has lately become of 
considerable importance, and many machines have been introduced for 
this purpose. The application of the printing colours to the yam was 
until recently applied by hand, the colour being taken up with blocks 
engraved in relief with a pattern consisting of stripes of various 
widths, and transferred to the yam as described under Block printing. 

In Fig. 27 a yam printing machine is shown made by Messrs. 
Edmeston & Sons, of Salford. The hanks of yam are stretched 
evenly over three fluted rollers, two of which only can be seen in the 
engraving. One of the rollers is loosely laid in the framework of the 
machine, a series of slots being arranged to allow the rollers to be 
placed in varying positions to accommodate different lengths of hanks. 
The printing roller is inside the hanks of yarn, and is furnished with 
an ordinary colour box and furnisher, while on the outside of the 
yarn is a pressure roller, and between these two rollers the yam passes 
and is printed. The printing roller with its furnishing roller, <&c., is 
carried on a swinging framework to enable the yarn to be readily put 
in and taken out of the machine. If the printing rollers were engraved 
with the lines of the engraving parallel with its length the yarn would, 
especially in coarse patterns, be beaten by the ridges of the engraving, 
and the jumping thus produced would cause the yam to be unevenly 
printed ; hence it is usual to engrave the roller with the pattern 
running spirally around it. The printing rollers are made either of 
wood or copper, the latter being preferable on account of its durability, 
but it is more expensive. 

Roller Washings Boom. — Situated as near as possible to the 
machine room, but in a SQ.parate apartment, washing tanks should 
be fitted for cleaning the printing rollers, doctors, and colour boxes 
after use. In various parts of this apartment there should be placed 
hot-water taps fitted with spray nozzles to rinse off the colour, the 
articles being properly cleaned in the tank by means of scrubbing 
brushes, and finally given a rinse under the hot-water rose tap. The 
water supplied to this room is generally heated with exhaust steam, 
one of the many forms of fuel economisers being used. 

Block or Hand Printing. — Block printing is one of the earliest 
methods of applying figured designs to fabrics by printing, and, with 
the exception of its application to the printing of silk goods, has 
•almost completely been displaced by the cylinder printing machine. 
The wooden blocks used in this method of printing are engraved with 
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the pattern standing out in relief, similar in fact to the rubber name 
stamps used for commercial office purposes, the blocks varying in size 
in accordance with the size and continuity of the pattern. When the 
pattern is very long between each repeat, two or more blocks are re- 
quired for each repeat. These blocks are provided with pins or points 
to guide the printer, and ensure each impression registering correctly 
with the last one done, and in a multiple colour pattern fitting accur- 
ately with the part of the pattern already printed. A separate blocks 
engraved with a particular part of the complete pattern, is necessary 
for each separate colour. The method of printing is as follows : — The 
cloth is spread face upwards upon a long table, generally about 20 
feet long and 4 feet wide, the surface of which is covered with a 
blanket to form a cushion upon which the printing is done. The 
printing colour is contained in a small colour box, fitted with wheels 
to enable it to be readily moved about the table, rails sometimes being 
fitted upon which it can travel. Inside the colour box, and resting on 
the surface of the colour, is a wooden frame covered with felt, and thia 
acts as the furnisher, supplying colour to the surface of the wooden 
block. The colour in the box passes partially through the felt as it 
floats on the colour ; and, by means of a spreader, the colour is caused 
to lay evenly on the upper surface of the felt. The block is now 
charged with colour by bringing it in contact with the colour-coated 
felt, after which it is applied to the cloth. When the block is exactly 
over the part of the cloth required to be printed, and which is indi- 
cated by the points on the block, the block is carefully applied, and 
the colour transferred to the cloth by giving the back of the block a 
tap with the hand, or, in the case of blocks of considerable size, by 
striking with a wooden mallet. This series of operations is repeated 
until the whole of the design has been completed and all the various 
colours put in, when the fabric is dried, and the subsequent operations 
of steaming, (be, are carried out in exactly the same way as would be 
done for machine work, as the difierence between the operations is 
merely mechanical, and does not, of course, alter the chemical prin- 
ciples involved. 

i^eing Booms and Agreing Machine.— In some of the styles 

of calico printing, notably in the madder style, and when aniline black 
has been printed, the pieces after printing require ageing, either for 
the purpose of fixing the mordant on the doth, or to allow the colour 
to be formed or developed. The ageing process may practically be re- 
garded as a part of the madder style of calico printing, as it is in that 
method that it finds its principal application. In the madder atyle^ or, 
as it is now more frequently termed, the dyed style, the cloth is printed 
with a colour composed merely of a mordant, suitably thickened to 
allow of it being printed on the machine, the mordants generally con- 
sisting of the acetates of the particular metal, or metals, required for 
the production of the shade wanted. These acetates are soluble salts> 
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and before the piece can be dyed it is, of course, essential that the 
metallic compounds be fixed in and upon the fibre in an insoluble form, 
and in such a condition that it will have an affinity for the colouring- 
matter to be afterwards applied in the dye-beck. In the case of most 
of the mordants used in this style, this fixation is accomplished by 
submitting the printed piece to the action of moist and warm air, the 
process being completed when the operation known as dunging is per- 
formed. The chemical action taking place during the process of age* 
ing is caused by the combined action of the affinity of the fibre for the 
metallic salt, the action of the oxygen contained in the atmosphere in 
the case of some mordants, like iron in particular, and the influence of 
the moisture contained in the air at the elevated temperature of the 
ager, all of which tend to liberate the acetic anhydride from its combi- 
nation with the metal, or metals, with the formation of basic acetates 
that are insoluble in water ; and these are further changed during the 
dunging process into compounds having the property of combining 
with the tinctorial substances used in dyeing, forming colours or lakes 
that are permanently fixed to the particular part of the fibre where 
the mordants were first printed. 

The ageing chamber, machine, or room, as it is variously called, is a 
large chamber having wooden rollers fitted inside, one set of rollers 
being placed near the roof, and the other set about 18 inches from the 
floor. The cloth, after entering the chamber, passes first under the 
first bottom roller, then over the roller situated above, down again 
under the next bottom roller, and so on until it has traversed the 
entire series, when it passes out of the machine. The cloth is drawn 
through the machine by means of driven rollers, and all, or nearly all, 
of the guiding rollers inside the chamber are generally driven together 
at the same speed by the use of bevel wheels worked from a shaft. 
Placed near the floor, below the lower rollers, are steam pipes to enable 
the temperature of the chamber to be kept to the required point, and 
there are a number of small jets, fitted with taps, which enable any 
required amount of steam to be admitted into the apartment at will 
for the purpose of controlling the humidity of the atmosphere inside. 
In the top of the machine there is a ventilator that carries away the 
acetic acid vapour-charged air, allowing it to escape into the outside 
atmosphere. A wet and dry bulb hygrometer is usually kept inside 
the ageing chamber, and both the temperature and humidity of the 
atmosphere inside the chamber are judged from its indications. Should 
the temperature be too high or too low, more or less steam is admitted 
through the heating pipes, and the steam jets inside are adjusted in a 
similar manner. 

After the pieces have been passed through the ageing machine they 
are usually hung up in the ageing room until the colours are developed 
to the proper stage, or until the mordant has been aged enough. 
These ageing rooms are usually extremely spacious apartments, cap- 
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able of containing a large number of pieces hung loosely together, 
and form a very impociant part of a print works. The room is heated 
and the atmosphere moistened in the same manner as the ageing 
machine previously described, and the goods are hung upon a system 
of wooden rails, fixed generally from 20 to 30 feet from the floor, the 
pieces being hung from them in festoons. The goods are arranged on 
the hanging rails by boys who ascend a high pair of steps and pull 
the cloth over the several rails. The ladder is generally mounted on 
wheels so as to be easily moved from place to place, and the top step 
is provided with a railing on three sides to guard against accidents 
from falling. These hanging rooms, especially in the summer time, 
get extremely hot, especially near the roof, and at such times the 
operative will often be found working in an almost naked condition. 
In order to be able to regulate the temperature and dampness of the 
air a wet and dry bulb hygrometer should be fixed in such a position 
as to give the average temperature of the room, and in most cases the 
best position will generally be in the centre of the room and about 
5 feet from the floor. The temperature of the hanging room is 
generally arranged to show about 102° Fahr. on the dry bulb of the 
hygrometer, and the humidity should be sufficient to cause the wet 
bulb of the hygrometer to register about 85"* Fah. The length of 
time during which the pieces are allowed to remain in the hanging 
room depends upon the nature of the colours on the piece, and can 
only be found by experience, but two to three days is about the time 
usually required for properly ageing most of the ordinary mordants. 

Mather's Patent Steam Aniline Ageing and Steaming 

Machine* — A form of rapid ageing machine which has been largely 
adopted by calico printers is shown in^ig, 28, and is mWSS hyUTeUSfST 
Math e r k Pl a tt ^ of B a lfogd . The principle of the machine is to submit 
the goods to the action of steam, without pressure, for a period of 
from one to three minutes, the pieces passing through the machine in 
a continuous manner. The general construction of the machine can 
be seen from the illustration. The steaming chamber itself is made 
of iron, and is usually encased in wood to prevent any unnecessary 
condensation taking place while in use. Inside the steaming chamber 
there are arranged two rows of copper rollers, one at the top and the 
other set at the bottom of the chamber, and the pieces in passing 
through the machine traverse these rollers, and remain in the steam 
for a sufficient length of time when the machine is delivering about 
60 yards of cloth per minute. The steam enters the steaming chamber 
through perforated pipes placed in the bottom of the chamber, under- 
neath the false bottom, blankets being placed on the latter to evenly 
distribute the steam and to prevent the cloth from being soiled from 
splAshing. A blanket is also usually fixed above the top rollers to 
catch any drops of condensed water that would otherwise fall on and 
soil the goods. All necessary steam valves and driving gear are, of 
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coarse, fitted to the machine, in addition to the iisual plaiting 
•down mechanism, and the whole machine is driven, usually, by a 
separate single cylinder engine arranged to work at any speed 
required. 

This machine is used for a large number of styles, but principally 
for ageing aniline and steam aniline blacks, and for reducing the 
indigo printed upon the glucose-prepared cloth in the Schlieper and 
Baum indigo process. 

Steaming^ Hachineiy. — There are practically two systems of 
steaming printed pieces. In one system the pieces are placed in 
batches in a steaming chamber, and the steam admitted for the time 
required at any pressure found to be suitable ; in the other system 
the pieces pass in a continuous manner through a long steaming 
chamber, the pieces being run through at such a speed as to enable 
them to remain long enough in the chamber. The first method is 
known as the cotUige stea/ming system, and the latter as the cantimums 
system of steaming. In the cottage system either high or low pressures 
can be used, but low pressure only can be obtainc^l when using the 
continuous steamer. Woollen and silk goods, and several styles of 
<;alico prints, especially those that require steaming under high pressure, 
are generally steamed in the cottage steamer, while the continuous 
steamer is used for the vast bulk of the goods printed in the steam 
style on cotton. 

Cottage Steamers. — ^The cottage steamer consists of a strong iron 
chamber somewhat similar in shape to a steam boiler, and is constructed 
in a similar manner. The front of the steamer is provided with a 
strong iron door which can be raised to allow the carriages containing 
the pieces to pass in and out of the steaming chamber, the operation 
being assisted by the help of the weights that balance the door shown 
in Fig. 29. The door is fastened by means of strong screws, so that 
when the door is closed and the screws screwed home, a perfectly steam^ 
tight junction should result. The steam enters the chamber at the 
bottom, the pipes being placed underneath the false perforated bottom 
on which the carriage holding the pieces is standing, and a dead-weight 
safety valve is fitted to the top of the chamber and set to the pressure 
required. The goods are arranged before they enter the chamber on 
carriages, and each chamber is generally large enough to take two 
of them end to end. These carriages are merely iron frames supported 
on wheels to enable them to be easily moved from place to place, and 
provided with hollow bearings along the two top side rails, to receive 
the ends of the poles upon which the pieces are hung. Near the top 
-of the inside of the steamer, close to the end of the poles that support 
the pieces, there are two iron gutters that receive the water which is 
condensed on the top of the steamer and convey it away, thus prevent- 
ing it from dropping on the goods while they are being steamed. The 
:steamer is generally sunk low enough to bring the false bottom on the 
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flame level as the floor of the working room, and metal rails are 
frequently laid for the carriage to run on. 

These steamers are made for pressures up to about 30 lbs. When 
it is required to steam without any pressure some of the plates on the 
top of the steamer are removed and the space thus formed covered 
with canvas or a blanket that allows the steam to pass freely through 
it ; thus there is practically no pressure inside the steaming chamber. 
All cottage steamers should be placed in a well ventilated place to 
allow the steam to freely escape, otherwise considerable inconvenience 
will be experienced from the steam coming out of the steamer when 
the pieces are withdrawn. 

Some makers fit mechanism that enables the poles carrying the 
pieces to be turned, while they are in the steamer, from the outside, for 
the purpose of preventing the rail marks from showing in the finished 
prints, but most printers divide the steaming operation into two parts, 
and arrange the pieces differently in each case, with the same object. 
The pieces as they are received from the printers are usually merely 
roughly plaited down, and before they can be put in the cottage 
steamer they must be wound to proper length so as to hang on the 
supporting poles. The winding machine consists of a wince made to 
fold up flat when required. The wince is driven by power from over- 
head or sunk gearing, a strap working on fixed and loose pulleys 
enabling it to be put in and out of gear. The pieces are wound on the 
wince while it is fully extended and the pieces are taken off by folding 
up the wince, which throws the cloth slack, when it can easily be 
removed. 

The Continuous Steamer. — The continuous steamer marks one 
of the greatest improvements in the machinery used for textile 
printing of modem times, and on account of the advanced state of 
the steam style of calico printing, brought about by the introduction 
of the large number of useful artificial colouring-matters that are 
applied in this way, we believe that it is not too much to say that 
fully two-thirds of the calico prints that find their way to the ware- 
house are passed through this machine in those works where they 
have installed one. 

The steaming chamber consists of a very large apartment, made 
partly of brickwork and partly of iron. At the bottom there are steam 
pipes that conduct and distribute the steam in the chamber, the steam 
coming from the boUers working under a pressure of about 50 lbs. 
The condensed water is taken out of the steamer by the use of steam 
traps placed at the bottom of the chamber. The steaming chamber 
is generally made to allow the cloth to hang from the rails to a depth 
of 50 feet, and the length of the chamber is usually about 60 to 70 feet. 
Inside the steaming chamber, situated near to the top and at both 
sides, there are two endless chains running from end to end of the 
steamer, and these chains are provided with catches or claws which 
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engage with the ends of the poles that carry the pieces, and cause them 
to travel to the other end of the chamber, the whole of the poles being 
kept at an uniform distance from each other. The poles to carry the 
cloth are fed into the machine down a shoot, and the claws on the 
endless chains draw the poles into the steaming chamber as required, 
discharging them when they arrive at the other end of the chamber. 
As the poles are discharged from the machine they are returned to 
the entering end either by collecting them together and sending them 
down on a carriage running on lines, or by placing them upon an endless 
travelling band, running from end to end at the side of the steamer. 
The cloth is fed into the machine in a continuous manner through an 
aperature on the top of the steamer, a few inches in advance of the 
bottom of the shoot holding the poles, and, on account of the weight 
of the cloth, it forms a loop gradually increasing in length, which 
would eventually reach the bottom of the steamer were it allowed to 
do so ; but, while the cloth is passing into the steamer, the endless 
chains are gradually advancing, and the speed of travel is so timed 
that when the cloth has formed a loop about 50 feet in length another 
pole is pushed against the cloth, taking it slightly beyond the point 
where the cloth is entering, and the cloth delivered after this &lls on 
the other side of the pole forming an entirely new festoon. This pro- 
cedure goes on all the time the steamer is being worked. When the 
cloth arrives at the extreme end of the machine it is drawn out of the 
chamber by means of ordinary lapped friction rollers, and when the 
chains turn over, the poles are released from the claws and run down 
an inclined plane out of the machine ready for use again. The cloth 
on leaving the steaming chamber passes over a series of steam chests, 
placed on the top of the machine, which dry the pieces before plaiting 
down. The machine is usually run at such a speed that the cloth 
remains in the steam about three-quarters of an hour, and for most 
styles the goods are sent twice through the machine. Four pieces, or 
rather four continuous lengths, of cloth can generally be passed through 
the steamer simultaneously. 

Messrs. Mather <& Piatt, of Salford, have recently introduced a 
continuous steamer in which the poles carrying the cloth do not leave 
the inside of the steaming chamber at all, the poles travelling round 
inside the steamer in a continuous manner. The principal advantage 
that this new pattern of continuous steamer offers over the one gener- 
ally used is that, as the poles are never allowed outside the steaming 
chamber, their temperature remains about the same as the steam inside, 
and, consequently, there is considerably less chance of the pieces 
being stained by steam condensing on the poles and causing the 
colours to run on the parts wetted. Another advantage ia that a 
less number of hands are required to attend to the machine. 

General Remarks on Steaming.— Perhaps one of the most 

common faults occurring during the steaming operation, both when 
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using either the cottage or continuous steamer, is the local running 
of the colours, due generally to the goods being damped in parts 
during their passage through the steamer. This defect can usually 
be traced to condensed water dropping on the goods, or, in the 
continuous steaoier, to condensation on the suspending poles. In 
all steamers special care is taken in the construction to guard against 
this occurring, and when it does happen to show itself, the cause must 
be searched for and remedied. The exact place where the stains are 
caused is often extremely difficult to locate. 

With some styles the vapours evolved from the colours on the 
goods are liable to affect the shades, if the steam inside the chamber 
becomes heavily charged with them, and for such colours it is 
necessary that only a few pieces be steamed at one time; and, in 
the case of the continuous steamer, it is advisable that some pieces 
which do not evolve any hurtful vapours be passed through, in order 
to allow the steam inside the steaming chamber to be replaced before 
the next batch is steamed. This defect will be particularly noticed 
during the steaming of colours containing sulphocyanides, as, for 
example, alizarine pinks on cotton. 

There are a few colours in use that are slightly volatilised during 
the steaming, and some that, especially in dark shades, evolve vapours 
that will condense upon and leave a stain on any other goods that 
may be near, or even on, the whites of the same piece. This springing 
of the colour, as it is termed, in these special cases is very difficult to 
avoid, and particular care is required to successfully steam the pieces 
printed with them. 

As mentioned above, rail marks that are not due to condensed 
water are usually avoided by dividing the operation into two parts, 
so that the position of the cloth is altered before the steaming is 
finished, or by turning the poles while the steaming is in progress, 
which can be done with certain makes of cottage steamers. Some 
shades are more liable to show the rail marks than others, and, as 
they are more susceptible during the early stages of the process, the 
duration of the first steaming is varied to suit the pai*ticular colour in 
hand. 

The pieces after printiog and drying are, as a rule, hard and stiff, 
and with some thickenings very brittle. If the film of thickening, 
before the pieces enter the steamer, should become fractured, the goods 
may show these marks when finished, consequently the pieces should 
be carefully handled before steaming, to guard against this. Colours 
like alizarine blue S and some of the other colours of the same class 
are extremely sensitive in this respect, particularly so when thickened 
with certain qualities of British gum. 

Bosenstiehl, in an investigation into the conditions necessary for the 

proper fixation of the colours used in calico printing by steaming, 

found that the dampness of the steam in the steamer had a con- 

4 
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siderable influence upon the result For the purpose of indicating 
both the temperature and the humidity of the steam, he employed a 
wet and dry bulb hygrometer ; the drier the steam the greater would 
be the difference between the readings on the two scales, and vice 
versd. The result was that when the dry bulb thermometer indicated 
a temperature of 114° C, and the wet bulb scale 74® C, the colours 
were not fixed at all, neither was albumen coagulated ; while, when the 
steam was completely saturated with water, only the pigment colours 
printed with albumen were fixed. The best results were obtained 
when the thermometers stood at 108** and 95"* C. respectively. He 
found that the coal consumption used for generating the steam for 
the steamers could be greatly reduced by heating the steam when 
it entered the steamer by means of steam pipes. The apparatus con- 
sisted of a number of steam pipes placed above the distributing 
blanket in the steamer, and heated with steam at 6 to 10 lbs. pres- 
sure. The i-team entering the steamer underneath the blanket passes 
through the latter, and is warmed by passing between the heated 
pipes. The use of a hygrometer being inconvenient in practice, 
Bosenstiehl used two pieces of cretonne, one piece being dry and the 
other wet. If the steam was perfectly saturated with moisture the 
dry piece would gain in weight without the wet piece losing any 
appreciable weight of water, but when the steam was dry the wet 
piece would lose in weight and the dry piece would absorb a lesser 
proportion of moisture, corresponding to the amount of moisture in 
the steam. By this method he found that the best results were 
obtained when the wet cretonne lost more in weight than the dry 
piece gained. 

Before entering the steamer some colours are passed through the 
vapour of liquor ammonia, in an apparatus similar to Mather's steam 
ager, in the bottom of which trays containing the liquor ammonia are 
placed, the machine being kept quite cold. 

Soaping and Fixing Haehinery-^Open soapers.— With the 

exception of calico printed with pigment colours, all the prints that 
are steamed are either soaped, washed, or fixed and washed, or fixed 
and soaped. These operations are in most cases done with the machine 
known as the open soaper (Fig. 30). The machine is generally con- 
structed either in the form of one long tank divided into several com- 
partments, or made up of several smaller tanks placed end to end with 
regard to each other. These tanks are filled with the soap solution or 
water required, which is kept at the proper temperature by means of 
steam pipes blowing the steam directly into the liquor in each compart- 
ment. Hollow copper rollers are placed along the top and near the ^ P| 
bottom of all the tanks, and the cloth in travelling through the machine 
passes around these rollers. The cloth is drawn through the machine 
by means of nips or friction r<511ers, placed usually between each 
separate tank or compartment, driven by power ; the rollers inside 
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the tanks merely being revolved by the cloth passing around them. 
The number of rollers in an average sized open eoaper is abont 90, and 
as only a few of these are driven, the strain on the cloth in its passage 
throngh the machine is very great. The length of the machine is 
nsnally about 60 to 80 feet, and, when threaded with the cloth, con- 
tains from 100 to 120 yards in the machine at one time. The machine 
is commonly run at such a speed that it takes the cloth from 1^ to 2 
minutes to pass throngh. 

The first tank is nsually small, provided with seven rollers, three at 
the top and four at the bottom. This tank, when the pieces have been 
printed with tannic or basio colours, is filled with the tartar emetic 
fixing liquor, but when the goods require merely washing or soaping 



Pig. 31. — BMt«ra for open aoaipiiig 



it is filled with boiling water. The second compartment, or tank, is 
osnally used for washing and beating the cloth with water only. In 
this tank the cloth, having had the thickening material softened during 
its passage through the first tank, is submitted to the action of sprays 
of watery or, better, to the action of mechanical beaters, whioh throw 
the water forcibly against the iaoe of the cloth, and thus detach the 
loosened thickening material and colouring- matters from the piece. 
Figs. 31 and 32 show the manner in which the water is dashed against 
die cloth at both sides of the beaters. The illustrations represent the 
beaters made by Messrs. Sir James Fanner & Sons, of Salford. The 
construction of the beaters can best be seen from Fig. 33, showing the 
three beaters alongside each other, with the spur wheels at the ends. 
The beater is made in the form of a bent copper oscillating gutter. 
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stiffened hy having a steel rod soldered in it, and provided with braw 
ends. This method of conBtmction makes the gotten verj' stiff, and 
the Imiss ends prevent the copper parta from coming into contact with 
the spider wheels. All the wearing parts are made of brass, and work 
brass on brass ; the7 are eaail; detachable, and can readily be replaced 
when required. Bnitera of the pattern shown in Fig. 31 are asually 
fitted to the washing tanks, and the beaters of this pattern are gener- 
ally supplied in pairs, while of the pattern shown in Fig. 32 the 
beatera are supplied in sets of three arranged as in Fig. 33, snd this 
pattern is fitted inside the soaping tank. These beaters can be fitted 
to nearly all existing open soapera, and are, we believe, the best form 
introduced bo far for this purpose. 

After passing through these tanks, the goods enter the third com- 
partment, which is the largest one in the machine, and contains the 
boiling soap solution if the pieces are to be soaped, or boiling water 
when washing only ia necessary. On leaving this part of the machine 



Fig. 33. — Set of three beaten for open soapen. 
the goods are washed by means of spray pipes, the excess of water ex- 
pelled by squeezing rollers, and the pieces dried by passing over the 
drying cylinders of a drying machine, which is always arranged to 
work in connection with the open soapers. 

Messrs. Jackson & Hunt have patented a new form of beater, made 
of wood or metal, and triangular in section. These beaters are arranged 
in sets of three or more in a frame above the surface of the liquor in 
the tanks, and they shake the cloth by striking it outside the liquid. 
They also clum a new method of supplying the liquor to the tanks, 
which has the advantage of keeping the liquor much cleaner, and 
removing the scum that ia liable to be produced on the surface of the 
liquor. This they accomplish by allowing the fresh liquor to flow into 
the tank from a pipe situated at the bottom of the tank, and allowing 
the liquor to overflow at the top. The matter detached from the 
goods which, with the sosp, haa a tendency to form substances that 
ascend in the liquor, is thus carried away more easily than when the 
liquor is fed from the top and allowed to escape from the bottom. 

Hawthorn's improved patent continuous open soaking, soaping, and 
washing machine ia very similar to those of other makers, but differs 
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-entirely from all others in the arrangement for soaking the cloth, and 
thus giving it a longer immersion in the liquor while running at the 
fiame speed. This is accomplished by the use of the patent cellular 
drum placed in the hot- water cistern. 

The drum resembles in appearance a water wheel and is made with 
blades all round its circumference, placed about 6 inches apart, which 
form cells into which the cloth is loosely plaited by the action of 
A wince placed above it. As the cells are filled the drum slowly 
revolves and carries the cloth with it under the sur&ce of the liquor. 
The liquor is heated with a steam pipe placed at the bottom of the 
tank, and covered over with an iron casing to prevent the cloth 
from being disturbed by the agitation of the liquor caused by the 
steam passing into it. The water or soap liquor flows from the 
•cistern through the casing of the dram towards the centre, where 
it is discharged through the hollow shaft upon which the drum is 
mounted, and this, combined with the buoyancy of the cloth, prevents 
the latter from leaving the cells into which it is plaited. The drum 
makes one complete revolution in eight minutes when the pieces are 
passing through the machine at 60 yards per minute, and there are 
about 240 yards of cloth always immersed in the liquor. This. soak- 
ing makes the thickening material so soft that it is easily removed 
by the action of the beaters in the next tank, and when the pieces 
are dried they are materially softer in handling than would otherwise 
be the case. The cloth is withdrawn from the cells at the opposite 
side to which it entered, by a wince, and then passes on to the other 
tanks similar to all other open soapers. There being a smaller number 
of rollers in this machine than in those of the ordinary pattern, the 
cloth is not subjected to the same strain that is put upon it by having 
to turn the larger number of rollers in the usual soaper. 

All open soapers are fitted with scrimp rails and angular openers 
to keep the cloth in the open width, as all creases and turned edges 
generally show in the finished print, especially in light blotches. 
Jean and sateen cloths are extremely troublesome in this respect, 
and special care should be taken with them. 

In the open soaper made by William Birch, of Manchester, the 
principle of forcing or flushing the liquor through the fabric while 
it is in the liquor is introduced. These flushing rollers are placed 
below the surface of the liquor, and the cloth passes around them in 
its transit through the machine. The flushing rollers are made with 
a series of recesses arranged longitudinally. In these recesses a series 
of plates worki the shape of the recesses being the same as that of the 
plates working in them. These plates or bars work in slotted plates 
at each end of the roller, and at each end there is a ring which holds 
all the bars together, but which allows them to move in the slots 
and thus preserves the regular eccentric motion which the fabric 
itself causes them to assume. The tension of the cloth forces the 
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bars on the under side of the roller in and, consequently, out on the 
other side of the roller. When the cloth arrives at the roller, it ia 
first caught by bars projecting from the roller, and a portion of the 
liquor is trapped between the fabric and the roller. As the cloth 
travels round the roller it forces the bars in, and at the same time 
the liquor between the cloth and the roller is forced through the 
fisibric. These flushing rollers discharge about 5 gallons of liquor 
through the cloth per revolution. This soaper is made in skeleton 
form, the flushing rollers being in i^iallow tanks, and the plane rollers 
placed well above them outside the liquor. The advantages arising 
from this arrangement are that as the cloth comes from each flushing 
roller, the liquor in it is allowed time to stream from it, and is then 
better prepared to receive another flushing at the next roller; the 
liquor is oftener changed, and when the pieces arrive at the last 
tank they pass through perfectly clean liquor instead of soiled liquor 
as in the ordinary soaper. Should the pieces break asunder through 
faulty stitching, the locality of the break is easily perceived, and it 
can be remedied without emptying the tanks, or continuing the 
running with some rollers short. 

Soaping Becks. — Certain styles require to be soaped for a very 
much longer time than the open soaper allows, and the goods are then 
soaped in soaping becks. These becks are generally arranged in 
series, the cloth passing through the whole set; and the number 
of becks working together is arranged to allow the cloth to remain 
in the liquor for the required length of time, and to deliver it at a 
sufficient rate properly soaped. Fig. 34 shows the general appear- 
ance and form of these becks. The whole series of becks is fed 
with soap solution from a large tank, placed at one end of the soap 
house, the liquor flowing from a pipe into the first beck and overflow- 
ing into the next one, and so on, until it reaches the last beck, when 
it is discharged into the drains. The cloth travels through the 
machine in the reverse direction to the flow of the soap liquor ; hence 
the cloth comes in contact with gradually cleaner liquor as it pro- 
gresses through the machine. This is done, as by far the bulk of the 
colour that will leave the cloth bleeds out in the first beck, and it is 
thus prevented from soiliiig the liquor in the whole of the becks. 
Working in connection with these soapers, there is a washing machine 
and squeezer which prepare the goods for the dryers. 

A machine, which stands midway between the open soaper and the 
soaping beck, is made by Birch, of Manchester (Fig. 35), and is used 
in place of the former by such firms as have not enough room for the 
larger machine. It is also useful where it is required to soap the 
pieces, in the open width, longer than is possible with the open 
soaper ; the soaping l^eck taking the cloth in the chain or rope form 
only. The machine is somewhat similar to the same maker's open 
soaper, but is made with a single tank only, and for the goods to 
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Fig. 34.— Soaping becki (M»tb«r ft Piatt). 
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travel round and roand in a continuoaa manner. Fig. 35 ehotrs the 
machine charged with the cloth. The machine is charged with aa 
many pieces of cloth aa the elope shown will bold, and it is made to 
bold up to a dozen pieces. The ends are then sewn together, and the 
pieces run through the loap liquor until they are sufficiently soaped, 
when one of the eads is unsewn and the cloth drawn out of the 
machine between the sqneezing rollers. The clotb can either be 
washed separately in a washing machine, or it can be run through 



Fig. 36.— Single tank aoaper. 
clear water in the same machine before drawing it through the 
squeezer. The advantages of this machine are that the aoaping can 
be timed to suit the particular kind of colours and cloth in hand ; 
that only one man is required to work it; and that it effects a con- 
siderable saving in the amount of soap used. The machine takes out 
the creases that may be in the printed cloth quite as well aa does the 
open aoaper. 

Dungfingf MaohlHOS. — In the dunging process the fixation of the 
mordant on the cloth, in the madder style of calico printing, is com- 
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pletecL The term dunging is applied to this process because formerly 
cow dung, alone or mixed with a certain proportion of chalk, was 
exclusively used for the purpose. At the present time arseniate and 
binarseniate of soda have to a considerable extent replaced the use of 
cow dung; but it is still found that, if the finest results are desired, 
the latter cannot altogether be replaced, and, consequently, a certain 
proportion of dung is nearly always used in the dunging cisterns. 
The mordants have, during the drying on the chests after printing 
and by the ageing which the pieces have already been through, been 
to a considerable extent fixed on the cloth ; but there is also a large 
quantity of the total mordant printed, in such a condition that it 
would leave the cloth and cause the latter to dye a poor weak shade 
in the dye-beck, and this portion is, by dunging, fixed and rendered 
suitable to receive tbe colour on dyeing. Before the goods can be dyed 
the thickening material used in printing must be removed, and this is 
accomplished in this process. In addition to fixing the colour on the 
dotb, the dunging liquor must be so constituted that the mordant 
which leaves the cloth is transformed into substances that will have 
no affinity for the unprinted or white parts of the cloth, or the whites 
will be degraded during dyeing. The continuous system of dunging 
where the cloth is passed in the open width through the liquor, is the 
one now generally used by calico printers. The apparatus consists of 
a series of tanks (usually three) of large size, in each of which rollers 
are placed both at the top and bottom, around which the doth passes 
after the manner used in the open soaper. The cloth is drawn slowly 
through these tanks by means of winces and drawing rollers, driven 
by power, clutches being fitted for putting them in and out of gear. 
After passing through these tanks, the cloth is often sent through two 
hot-water washing machines — similar in pattern to soaping becks — one 
containing a little of the dungihg solution and the other charged with 
hot water only. 

Tanks similar to those described above are frequently termed 
dollies, and we shall, when describing the processes used in printing, 
often have occasion to refer to them, as they are used for a large 
variety of purposes, and there are generally several of them fitted up 
in the dye-house attached to all printing establishments. 

Slop-PftddinSf Machine. — By the term slop-^mdding is meant the 
continuous and thorough saturation of a piece with the colour, 
mordant, or solution, allowing it to touch both sides of the &bric 
and thoroughly enter into it, the excess of liquor being expelled by 
pressure between rollers, the cloth being kept full width and free 
from creases, in order to ensure even application. The padding 
machine consists of a box holding the liquor to be applied, which is 
provided with three small rollers that take the piece under the liquor 
and increase the length of its travel in the box, to give time for the 
cloth to absorb the solution. The box is capable of containing from 
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10 to 15 gallons of liquor, and it is kept at a fairly constant level hj 
occasionally adding more solution. Above the box a pair of copper- 
squeezing rollers are placed, which are very carefully covered with 
fine calico, the ends being so arranged that they leave no impression 
on the squeezed cloth, the cloth as it leaves the rollers appearing 
evenly wet. From the rollers the cloth is drawn, by a series of lapped 
drawing rollers, over a range of steam chests, generally encased in a 
wooden or brickwork shed. The chests in this room, or shed, are 
arranged in rows about 16 to 20 feet in length, and there are usually 
eight to ten lots placed one above the other. The pieces pass over, 
but do not come in contact with these chests, actual contact being 
prevented by the use of rollers between each pair of chests. The 
machine should be so governed that the cloth is delivered from the 
chests dry, but, in most cases, not overheated, especially when the 
pieces are required for discharges before the colour is raised. 

Before the slop padding is commenced the machine should be care- 
fully examined and a grey run over it, to ensure that all is in working 
order. The grey will also clean the rollers and prevent them soiling 
the pieces. If the machine is stopped while the cloth is over the 
drying chests, the latter is almost certain to be uneven when finished^ 
owing to the uneven drying, some colours and mordants being much 
more sensitive in this respect than others. Of course, where the 
ground or blotch colour is considerably broken up by the design 
afterwards printed, slight differences in shade, due to overdrying, will 
not be easily observed. 

Dye-Becks used in Print Works. — As we are more particularly 
concerned with the printing of textile fiabrics, it will not be necessary 
for us to describe all the forms of dye-becks that are used in dyeing, 
but will restrict ourselves to that pattern which is principally used 
for dyeing the goods after having been printed with the mordants in 
the madder style of calico printing. 

The dye-beck used for this purpose is shown in Fig. 36. The 
vessel, or beck, which contains the dye liquor, is usually constructed 
of iron, but when dyewares are used that are affected by the latter 
metal a copper-cased beck is employed. Inside the beck and reaching 
nearly to the bottom is a perforated plate, called a midifeather, which 
prevents the pieces becoming entangled by the agitation of the liquor 
in the beck. The pieces pass gradually under this division up through 
the dye liquor and over the wince. In the framework of the machine, 
above the beck, a wince is placed driven by the cog-wheels shown, 
and each wince can be started or stopped independently of the others 
by means of a clutch. Just below the wince there is a rail provided 
with pegs projecting forward which keep the pieces in their proper 
position on the wince ; this rail is called the peg raU, The liquor is 
heated by open steam pipes usually, but when colours are being dyed 
that require a special concentration of liquor, closed pipes are used so 
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tbat the liquor vill not he dilated by condensed steam. This ia 
particnlarly important in dyeing goods printed with chrome mordants 
oti calico. Tbe pieces can be arranged on the wince either to work 
endlessly, or each piece can be plated separately on the wince and 
between the corresponding pegs. 



Speaking generally, the following is the method of using these 
becks: — The beck is filled with the requisite quantity of water, and 
the pieces placed in, thrown over the wince, and their ends connected. 
The glue size, or other substance that may be used to preserve the 
purity of the whites, is then added, and the machine started, to 
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thoroughly impregnate the cloth. After this, the steam is turned on, 
and then the dyestuffe, mixed with a certain proportion of water and 
carefully freed from lumps, are added. After this, the temperature is. 
raised for dyeing, when the liquor is run off by the valve at the 
bottom of the beck. The pieces are, generally, before removal, run 
through hot water to clear away the dye liquor, and then washed in a 
washing machine before soaping or other treatment. 

The waste liquor from the dye-becks is merely run into the drains^, 
and finds its way to the nearest stream ; the filthy condition of the 
streams having dye works on their banks is largely due to this 
system. In the near future dyers and printers will be compelled 
to purify their waste water before discharging it, as the Corporations^ 
Local Boards, and Rivers Committees are now endeavouring to cope 
with this nuisance. 

Dye-house Washing Machines. — A machine which is used for 

washing pieces after dyeing and many other processes — acting, in fact,, 
as a general washer in the dye-house — is shown in Fig. 37. 

The cloth is washed in a shallow trough of constantly changing 
water, and as it passes through the machine it is alternately beaten 
in the water, and then the excess of the latter squeezed out. Tho 
cloth enters the machine through a pot eye at one side, and, after 
passing through the machine in the manner shown in the figure, it i& 
drawn off with a wince. The beater, which is made square in form, 
is placed under the squeezing rollers in the trough, and is driven 
directly by means of a strap ; this opens the cloth out to nearly full 
width in the water, and ensures the thorough cleansing of every part 
of the cloth. Sometimes two of these washers are worked together, 
the pieces first passing through one and then through the other. 
When they are worked in this manner it is necessary that a certain 
quantity of the cloth should lie slack between the two machines. 

Preparingt Chemleking, and Buffing Haehines. — Cotton 

&bric8 are prepared with oieine, <&c., for printing, chemicked, and, 
when required, tinted with the direct cotton dyes (buffed) on a 
machine somewhat similar to a slop-padding machine. The liquor is 
contained in a box, exactly like the slop-pad machine liquor box, the 
squeezing rollers, however, being made of sycamore. From the rollers 
the piece passes over the drying cylinders of an ordinary drying 
machine. Goods prepared with prepare containing caustic alkalies^ 
as, for example, the prepare used for naphthol colours, are done on tho 
slop-padding machine, as the caustic would act on the wood, and it 
could not be dried on the tins. Although a large number of the 
pieces are chemicked or cleared on this machine there are special 
machines made for this purpose. In these machines the cloth is 
passed first through the chemic liquor and the excess removed by 
passing between rollers. The cloth now impregnated with the bleach- 
ing liquor is submitted to a short steaming, by passing it through a 
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small steaming chamber, where the hypochlorite of lime or soda is 
decomposed and the whites of the cloth are cleared thereby. If 
required the cloth before drying can be passed through a box filled 
with water and provided with squeezing rollers to remove the 
chemicals now in the cloth. This washing box is placed between the 
drying cylinders and the steaming box, and the piece passes through 
the whole series at one operation. When the pieces are to be buffed 
or tinted, with the direct cotton dyeing colours, and soap is used 
along with the dye, this washing is absolutely necessary, as the lime 
salts remaining in the cloth will form insoluble soaps, rendering the 
cloth disagreeable to the feel, and, eventually, curdling the soap in 
the liquor. For this reason, hypochlorite of soda is sometimes sub- 
43tituted for the lime salt. Even then it is advisable to wash the 
pieces before buffing, a comparatively easy matter with soda salts. 
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PART II. 



THICKENERS AND MORDANTS. 



SECTION I. 

THICKENING MATERIALS USED IN PRINTING. 

Before a mordant or solution of a colouring-matter can be printed 
by means of an engraved roller on the calico-printing machine to yield 
a clear impression of the engraved design, it must be '' thickened/' or 
its viscosity increased, to such a degree that the colour will not flow 
from the roller, out of the engraved portions, before it reaches the 
cloth, and the viscosity must be such that the colour will not spread 
or ran by the capillary action of the fibres of the cloth before the 
colour is dry. This is the practical use of the thickening material 

The thickening material must be of such a nature as will allow the 
colour (1) to completely combine with the mordants used, and (2), dur- 
ing the processes of fixation, to enter into the fibres of the cloth. In 
most cases the material used for thickening should be soluble, so as to 
be removable by the processes of washing or soaping which the pieces 
pass through ; otherwise, the printed parts will be stiffened, which is 
generally undesirable. In some cases, as, for example, with the pigment 
colours, the same material is used for thickening the colour and fixing 
it to the fibre, and in this case it is, of course, not removed by 
washing 

Generally speaking, all the ordinary thickeners prevent, in varying 
degrees, the combination of the colour lake with the fibre ; so that 
colours containing the same proportions per gallon of colouring-matter 
and mordant, but thickened with various kinds of thickeners, will, when 
printed under identical conditions, yield shades of varying intensities; 
the intensity of the shade apparently depends upon the quantity of 
thickening material required per gallon to thicken the colour. For 
example, gum tragacanth, which is used in the proportion of only 
about 5 to 6 ozs. per gallon for thickening, will yield a darker shade 
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than starch (of which from 1 to I^ lbs. are required) ; starch yields a 
darker shade than is given bj British gum (3 lbs. per gallon) ; and this 
again a darker shade than dextrine (4 to 5 lbs per gallon). Besides 
this effect in altering the intensity of the shade, the various thickening 
materials give different results with reif^ard to the evenness or "solidity" 
of the colour on the piece, the more soluble, as distinct from the "pasty** 
or " starchy " thickeners, yielding the more level shades. The character 
of the engraving, area of covering, and intensity or depth of shade 
required very often influence the kind of thickening used for any 
particular pattern. As no rule is used, none can be given. 

The principal thickening materials used for printing are starch, 
British gum, dextrine, gum tragacanth, flour, tapioca flour, gum 
Senegal, and gum Arabic. In addition to these there are other sub- 
stances which serve both as thickeners and as fixing agents — viz., 
albumen and caseine — a description of which will be found in the 
chapter on Pigment CoUyu/rs, We will now notice each of the above- 
named thickeners from a practical, rather than a chemical, point of 
view, as the chemical consideration of these bodies will be found very 
completely given in all books on organic chemistry. * 

Starches* — in calico printing there are only two starches used for 
thicEehing to any extent — viz., wheat starch and Indian-corn starch. 
To produce a paste of sufficient viscosity, or thickness, for a printing 
colour, about 16 to 20 ozs. per gallon of water are required with either 
of the starches named. Although a paste made from starch alone is 
frequently used, it will be found of advantage to employ about a quarter 
the weight of tapioca flour along with the starch, as the resulting paste 
will then be much more homogeneous and will be less liable to separate 
into a rough paste. For many purposes the thickening is composed of 
a mixture of starch paste and a paste made from gum tragacanth ; such 
a mixture is largely used for reducing starch colours, as it keeps very 
much longer than starch paste alone. 

When a colour containing a large proportion of acetic acid is being 
made, it will be found necessary to employ a rather larger quantity 
of starch per gallon ot finished colour than is given above ; because^ 
when starch is boiled with acetic acid, some of the thickening property 
of the starch is destroyed, and an extra quantity must be employed in 
order to make up for this loss. The same remarks apply to colours 
containing citric, tartaric, or oxalic acid, but it is usual in these cases 
to add the acids, especially when oxalic acid is used, after the colour 
has been boiled to thicken the starch, and has been cooled to a tem- 
perature of 100** F. or less. 

Starch is precipitated by a solution of tannic acid, but this precipi- 
tation does not take place if acetic acid in sufficient quantity — usually 

* See ^ Dictionary of ChemUtrff, edited by H. Watto ; and Bltaehmg and Calico 
Printing, by George Duerr. 
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about 2* to 4* Tw. — is present, hence when starch is used for thickening 
tannic or basic colours, a large proportion of acetic acid must be used. 
The proportion of acetic acid must also be preserved when the colour 
is reduced, and hence an acetic acid starch thickening — containing also 
some tannin generally — must be used as the reducing paste. 

Starch, especially when used in combination with gum tragacanth, 
is largely used for dark colours, but the shades obtained, although 
darker, are not so even or " solid " as those produced with British 
gum, or, better still, the finer qualities of the natural gums, Senegal 
or Arabic. 

The colours which have been printed with starch, as the thickening 
material, always have rather a harsh feel after passing through the 
ordinary operations of washing and soaping in the open soaper, more 
especially if they are tannic colours, as the before-mentioned starch- 
tannin compound is formed on the cloth when the acetic acid is 
expelled during the drying and steaming of the goods. As a general 
rule, this harshness of feel of the cloth is of no consequence, as it will, 
in most cases, be unobservable when the pieces are stiffened and 
finished ; but where an exceptionally soft feel or supple print is 
required, it is necessary either to employ other thickening materials 
for the printing colours, or, what is the more usual custom, to treat 
the prints with a weak infusion of malt, which will convert the starch 
adhering to the pieces into more soluble products by the action of the 
diastase contained in the malt liquor. 

Starch paste will mix with most of the other thickening materials, 
but the mixture with gum tragacanth is the most used. 

British Gum. — British gum, also called calcined farina, is made by 
calcining^various starches or mixtures of starches, and is sold in three 
grades— viz., light British gum, medium or ordinary British gum, and 
dark British gum. These grades indicate the degree to which the 
calcination of the starch has been carried, the colour of the resulting 
gums varying from pale straw, through dark cream, to quite a dark- 
brown colour. With the exception of dark British gum, all the 
gnuden probably contain more or less unaltered, or only partially con- 
verted, starch, light British gum containing the larger quantity. 
Various makes of gum vary very largely in their properties, even 
although, judging by sight, they may appear to be the same, which 
is due partly to the fiict that they may contain varying quantities of 
unaltered starch, and partly to the particular methods used in their 
manufacture, especially with regard to the temperature at which the 
starch was calcined and the kind of starch or starches used. 

Light British gum is principally used as the thickening material for 

the caustic colours containing indigo used for printing indigo by the 

Schlieper and Baum process. The gum contains starch in a fairly large 

proportion, and a very small quantity is required to thicken these 

colours, as, under the influence of the concentrated caustic soda, the 

5 
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Btarch is converted into a glatinous snbstance having exceptionally 
great thickening properties. 

The medium, or ordinary, British gum is by far the most largely 
tised' grade, and is the thickening material used for, practically, all the 
*' gum colours " made in the colour shop. About 3 lbs. of British 
gum per gallon are required to properly thicken a colour ; hence it i^ 
generally kept as a solution of this strength in the colour shop ; but 
a solution or paste made with 10 lbs. per gallon is also stored for use 
in preparing colours that must be made cold. 

The dark British gum is only used for special work, the intensity 
or depth of its colour being such as to render it unsuitable for general 
use. 

Solutions of light and ordinary British gum always become pasty 
after keeping for a few days, some makes changing much more rapidly 
than others ; but, unless kept for a considerable time, this does not 
seem to have much influence upon the printing colours made from it. 

Dextrill6* — Dextrine occurs in commerce as white and brown 
dextrine, the latter being the kind chiefly used for thickening colours, 
•and the former for preparing finishes. It is made by several processes, 
the principle of which is that starch, by the action of acids, is trans- 
formed into dextrine. 

Commercial dextrine is practically completely soluble in water, and 
although steps are taken to neutralise any free acid used in manufac- 
ture, still the finished product is always slightly acid. 

Occasionally, when printing pale bright shades, a mixture of white 
and brown dextrine is used to produce a thickening, having a ))aler 
shade and thus to increase the brightness of the resulting shade, 
because some of the colouring-matter contained in the thickening is 
jJways fixed upon the cloth. 

' Dextrine yields very " solid " or even shades, and the cloth, when 
finished, is particularly soft to the touch, due to the complete removal 
of the dextrine by the processes of washing and soaping, owing to its 
teady solubility in water. On this account, it is very largely used as 
a thickening for printing colours used for wool, union, silk, and half 
silk. 

The shades obtained from a colour thickened with dextrine are paler 
than those obtained from a corresponding printing colour thickened 
with British gum ; when the colours are dried upon the cloth they are 
very brittle and liable to show marks after steaming should the film of 
colour become broken. The same thing occurs with British gum, but 
in a less degree. 

Gum Trag^acanth* — Gum tragacanth, commonly called '<Gum 
Dragon,'' occurs in the form of yellowish-white leaves. It is not 
actually soluble in water, but when soaked for some hours it swells 
considerably and forms a nearly transparent pasty mass. It possesses 
Tery great thickening powers, 6 ozs. per gallon usually being sufficient. 
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The actual method of preparing this thickening is to soak the gum 
over-night in cold water, and then to boil the mixture for one to two 
hours to make the mass uniform. 

Gum tragacanth is only used by itself for thickening very pale pad 
shades, as the shades produced by its use lack evenness or solidity. It 
is very largely used along with starch paste for thickening all classes 
of " starch " colours and, occasionally, for increasing the viscosity of 
slop-padding liquors. 

FIOUF. — Flour is now used, practically, only for the mordant dyeing 
colours — or " dyed style " colours — for which purpose it is found to 
Answer better than any of the other thickeners. It varies considerably 
in quality ; hence care should be taken to obtain a good sample. 

Gum Seneg^al and Arabic— These natural soluble gums are not 
used very largely as thickeners, but for special colours they are very 
useful. They are soluble in water, and will stand the action of strong 
acid solutions without losing their thickening power better than any 
of the other thickeners. 

Colours thickened with gum Senegal give very solid shades, and are 
thus particularly suited for blotches, especially light ones ; but its cost 
is against its more general use. 

Gum Arabic is largely used for thickening reserve or resist colours, 
because the necessary presence of large quantities of free acids woiild 
render other thickeners useless. The thickness or viscosity of the 
•colours is usually augmented by the addition of China clay, which also 
acts, as a mechanical reserve protecting the fibre from the colour. 
Occasionally, when a colour is made with tartaric acid and gum Arabic 
is used to thicken it, small]hard crystals of tartrate of lime may form 
on standing and these may scratch the engraved printing roller. In 
this case, partial substitution of tartaric acid by citric acid may remedy 
the defect, which is due to the action of the lime containexi in the 
natural gum. The entire use of citric acid in place of tartaric acid 
will prevent this occurring, but, for various reasons, this is not always 
Allowable. 

A Sioall quantity of Senegal or Arabic thickening added to a print- 
ing colour made with a starch thickening will immediately render 
it much thinner; this is occasionally done when it is found that a 
istarch printing colour, after being tried on the printing machine, is too 
thick to work well with the pattern on hand. 



68 TEXTILE PRINTING. 



SECTION II. 

MORDANTS USED IN CALICO PBINTIN6. 

In this section we shall confine ourselves to the preparation of the- 
yarious solutions, used as mordants and assistants in the practice of 
calico printing, which are usually prepared in the works by the 
printer. For fuller information upon the chemical action of mordants 
in general, and the preparation of those mordants that are generally 
purchased ready prepared, some of the manuals more concerned with 
the science of printing and dyeing should be consulted.* 

Ac6tat6 of Alumina. — A solution of acetate of alumina for use 
in printing is prepared by the double decomposition of sulphate of 
alumina and acetate of lead. 

Instead of sulphate of alumina, alum is, and was formerly very 
largely, used ; but it is now easy to obtain sulphate of alumina quite 
free from iron, and there is no advantage arising from the presence 
of potash or ammonia salts contained in the alum. 

Acetate of lead, also called sugar of lead, is sold in two forms — 
viz., white and brown; the white being of the greatest purity. 
For preparing the liquor for printing, the white sugar of lead should 
be used, and care should be taken that it is free from iron. Acetate 
of lime is also used, instead of the lead salt, for the same purpose. 

The acetate of alumina mentioned in the recipes for the colours- 
used in calico printing is prepared as follows : — 

AeeicUe of Alumina, 

90 lbs. sulphate of alumina (patent alum), 
14} gallons water, 

i gallon acetic add, 8* Tw., 
00 lbs. white sugar of lead. 

Dissolve the sulphate of alumina in the mixture of water and 
acetic acid, then add, very gradually, the sugar of lead in the form 
of powder, stirring well all the time. After the whole of the lead 
salt has been added, the mixture should be stirred until the acetate 
of lead has been completely decomposed, when it should be filtered 
through a cloth filter, and the precipitate washed twice with water, 
allowing the washings to mix with the liquor. The liquor should 
then be tested with the Twaddle hydrometer, and, if necessary, water 
added until it stands at 24^ 

NltFate of Alumina* — Nitrate of alumina is occasionally used as 
a mordant in certain alizarine reds of a yellowish shade, and in 
scarlets, as it produces shades more yellow in tone than any of the 

* See A Mamtal qf Dyeing, by Knecht, Bawson, and Lowenthal. 
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other . alumina mordants, possibly due to the formation of a small 

quantity of nitro-alizarine during the steaming of the printed pieces. 

Nitrate of alumina is generally prepared in the works from nitrate of 

lead and alum, and oare should be taken to use these salts quite free 

from iron. 

nitrate of Alwrninnh, 

6 Ibt. nitrate of lead, 
6 lbs. alnm, 
1 gallon water. 

Dissolve each of the ingredients in a portion of the water, mix 
together, stir for some time, allow to settle, decant off the top clear 
liquor, and filter the rest. The cleier liquor is then diluted with water 
until it stands at 14** Tw. 

SlllphOOyEllide of Alumina. — Sulphocyanide of alumina is now 
very largely used, in conjunction with idizarine, for the production of 
pink, salmon, and red shades. Unlike the other alumina mordants it 
is not affected by traces of iron, which are always contained in the 
thickening or other ingredients of the printing colour, and, con- 
sequently, much brighter shades are generally obtained than from 
the other alumina mordants. Notwithstanding this property, it is 
advisable to prevent, as far as possible, the introduction of iron in 
any form into the colour, unless it is put in with the definite object 
of modifying the shade ; in that case, it is preferable to use the acetate 
of alumina instead of the sulphocyanide. 

Sulphocyanide (called also Rhodanate) of alumina is usually pur- 
chased ready made as a solution of such a density that it shows from 
28** to 30* on the Twaddle scale ; it can be made by the printer in 
the colour shop, but there is very little saving in cost by so doing. 

It is prepared by mixing sulphocyanide of barium with sulphate of 
-alumina in the presence of water, when a heavy precipitate of barium 
sulphate is formed, which settles to the bottom of the vessel, while 
the sulphocyanide of alumina (with, generally, the slight excess of 
sulphate of alumina) passes into solution. 

The following recipe illustrates the method used for making this 
mordant in the colour shop : — 

Sulpfioqfanide of Alwmxna. 

15| lbs. solid barium sulphocyanide, 
18} Ibe. aolpbate of alomuia, 
3 gaUons water. 

The sulphocyanide of bariam is placed in a cask, and the sulphate 
of alumina, previously dissolved in the water given, is poured upon it. 
The whole is then well stirred at intervals during the day, allowed to 
•settle, and the clear liquor decanted off. The precipitate is then 
poured on to a filter, the liquor allowed to drain into a tub, and the 
precipitate washed twice with water. The drainings and washings 
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from the precipitate are mixed with the liquor, and the latter set to 
28' Tw. 

A ready test for the presence of iron in a solution of sulphocyanide 
of alumina has been published hj G. Stein, which depends upon the 
solubility of sulphocyanide of iron in ether. To carry out this test, 
place in a 100 cc. cylinder about 50 cc. of the sample of sulphocyanide 
of alumina to be tested, add 20 cc. of ether, shake well together, and 
then allow to stand until the ether has separated from the solution, 
forming a layer of liquid at the top of the tube. The quantity of 
iron contained in the sample can be judged from the depth of colour 
of the layer of ether, which becomes red from the iron contained in it. 
This test is very useful for rapidly ^comparing several samples to ascer- 
tain the relative proportion of iron in each. 

Acetate of Chroitie.— Acetate of chrome is the most largely used 
metallic mordant in the steam style. It may be prepared from chrome 
alum and acetate of lead in a similar maimer to that described for the 
preparation of the alumina salt, but it is generally made by reducing 
a solution of bichromate of potash in acetic acid with sugar or starch ; 
preferably the former. 

The following is a good practical method for its preparation on the 
large scale required in the works : — 

Acetate of (Jhrome. 

i cwt. bichromate of potash, 
61 gallons acetic acid, 8"* Tw., 
28 lbs. brown sugar. 

The bichromate of potash and acetic acid should be placed in a pan 
and heated nearly to boiling. The pan should be considerably larger 
than what is actually required to hold the solution, as the liquor froths 
and boils up in the pan when the sugar is added. The sugar is now 
very gradually added to the liquor, care being taken to allow the 
violent action caused by the addition of the sugar to completely sub- 
side before adding more. When all the sugar has been put into the 
pan, the liquor should be occasionally stirred during the day and then 
allowed to remain overnight for the reducing action to become com- 
plete and the liquor to cool. 

In the morning the acetate of chrome should be cooled, if not cool 
already, and diluted with water until it marks 28° Tw. The liquor 
is now put into stock for use. 

Alkaline Chrome Mordant. — This mordant is sometimes used 
for slop-padding cloth intended for printing with a colour which will 
remove the chrome from the parts printed, and thus produce a white 
pattern upon a coloured ground. It is, however, not much used for 
this purpose at the present time, as superior results can be obtained, 
and with greater certainty, by using the more recently introduced 
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bisulphite of chrome, either alone or mixed with some bisulphite of 
alumina. 

Alkaline chrome mordant is prepared by adding a solution of caustic 
soda to acetate of chrome in the presence of glycerine, and as it is 
rather unstable, especially in the summer time, it is better to make 
it up each time just before use. The following is an example of a 
chrome-padding liquor for medium shades : — 

Alkaline Chrome Mordant. 

3 gallons water, 

10 lbs. acetate of chrome, 32° Tw., 
i lb. glycerine. 

3^ gallons water, 

26 lbs. caustic soda liquor, 67° Tw. 

Gradually mix the two solutions and keep in a cool place until 
required. 

Bisulphite of Chrome. — This salt of chrome has lately been much 
employed as a mordant in certain padding styles and steam colours., 
It is easily decomposed on the fibre into hyd rated oxide of chrome 
and sulphurous acid, which escapes into the atmosphere, and the 
chrome is left on the fibre in a condition suitable for its easy discharge, 
if required. 

Bisulphite of chrome is sold as a solution of about 32" Tw. strength, 
and most printers purchase it ready made. It can be prepared by the 
printer by mixing solutions of chrome alum and bisulphite of lime. 

Chlorate of Chrome. — Chlorate of chrome is only occasionally 
used in a print works, sometimes for oxidising aniline blacks, and some- 
times in certain special steam colours. When required, it is usually 
prepared by mixing solutions of chrome alum and chlorate of barium, 
and using the clear liquor. 

Sulphocyanide of Chrome.— Sulphocyanide of chrome is only 
used to a very limited extent, and is usually purchased as a solution 
standing at 35° Tw. Should the printer desire to prepare it, the same 
method can be used as described for sulphocyanide of alumina, using 
chrome alum instead of the alumina salt. It will, however, be found 
to be cheaper to purchase it ready made from firms making a speciality 
of this article. 

Tartrate of Chrome. — Tartrate of chrome is used for a resist. 
It is pi*epared in exactly the same way as acetate of chrome, using the 
following ingredients and proportions : — 

Tartrate of Chrome, 

3 lbs. bichromate of potash, 
1} gallons water, 
4^ lbs. tartaric acid. 

Aeetate of Tin. — This solution is very unstable, and should be 
prepared shortly before use. It is used very largely as a discharge 



72 TEXTILE PRINTING. 

for cloth dyed with Bubstantive colours. The acetate of tin is often 
made by using a mixture of tin crystals and acetate of soda in the 
printing colour itself, but the acetate is also prepared directly in the 
colour shop by warming a mixture of acetic acid and tin pulp con- 
taining an excess of the latter, the solution being set at about 28* Tw. 
Double Muriate of Tin. — This is merely a strong solution t>f 
stannous chloride acidulated with hydrochloric acid. It generally 
stands at 120° Tw. A weaker solution than the above is frequently 
termed ''single muriate of tin." The following proportions are used 
in all the recipes in this work : — 

Double Muriate of Tin, 

40 Ibfl. tin crystalB, 
2 gallons water, 

H gallons hydrochloric acid, 32° Tw. 
Dissolve, and set to 120*" Tw. 

Oxide of Tin Pulp. — This is prepared by precipitating a solution 
of stannous chloride, or tin crystals, with ammonia. The following 
proportions should be used : — 

Oxide of Tin Puip. 

15 lbs. tin crystals, 
6 gallons water. 

Plaoe the above in a cask, and add very slowly (stirring the whole 
of the time) the diluted ammonia solution, as below — 

1 gallon 1 pint ammonia, 
3 gallons water. 

The ammonia solution should be added very slowly, especially 
when, say, three-quarters of the whole has been added, and then it 
must be added very cautiously, testing each time with a piece of 
litmus paper. 

The ammonia solution should be added until the blue litmus paper 
only very slowly turns red, showing that the solution is only faintly 
acid. Should too much ammonia have been added, and the solution 
show an alkaline reaction, some hydrochloric acid must be slowly 
added to render the liquor just acid. If the solution were allowed to 
remain in the alkaline condition, the resulting paste would be liable 
to turn black when kept for a little time, the change commencing 
with a few black specks making their appearance, and gradually 
extending to the whole of the paste. When these particles make their 
appearance the paste is absolutely useless for the printer. When 
sufficient ammonia has been added the whole mixture is filtered, the 
resulting paste washed three times with water, allowed to drain, and 
stored. 

Oxalate of Tin. — This preparation is employed principally as an 
ingredient in colours prepared from alizarine and an alumina mordant^ 
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the object being t6 brighten the shada It Las also the property of 
making the resulting shade yellower in tona 

It is prepared by dissolving, or heating, the oxide of tin paste jast 
described with oxalic acid to 90"" or 100'' F. The following is the 
method of preparing it : — 3 gallons of the oxide of tin paste, prepared 
as described above, are warmed to between 90*" and lOO"* F., and 
1^ lbs. of oxalic acid in crystals are gradually added. After remaining 
at 100° F. for some time, the mixture is cooled, and stored for use. 

Oloino* — Oleine is used for preparing the tissue previous to print- 
ing, as an ingredient in several printing colours, and for brightening 
the colours of alizarine-dyed goods. It is prepared by the action of 
imlphuric acid on either olive or castor oil, the resulting fatty and 
sulpho-fatty acids, after the removal of the excess of sulphuric acid, 
being neutralised or converted into the alkali salts by the addition of 
caustic alkalies in solution. Caustic soda-lye is usually selected as 
the alkali to neutralise these fatty acids, as it is comparatively cheap ; 
but there is said to be some advantage arising from the use of liquor 
ammonia for this purpose, the ammonia salts formed being more 
easily decomposed during steaming- and thus enabling the colour lake 
to more readily take up the fatty acids. Many manufacturers com- 
bine, to some extent) these two alkalies, adding ammonia until most 
of the fatty acids are neutralised, and finishing the operation with 
flOda-lye. 

Oleine, as supplied to printers, is a yellow, oily liquid, practically 
miscible with water in all proportions, forming, however, when largely 
diluted, a milky emulsion, which, on standing for some days, partially 
separates from the water, the surface of the liquor becoming more or 
less covered with an oily liquid. The opalescence of the diluted 
liquid depends upon the degree of dilution and also upon the quantity 
of alkali contained in it; an oleine containing an excess of alkali 
fbrms a nearly clear aqueous solution, even when largely reduced with 
water. As usually sold, it contains from 37 to 40 per cent, of free 
fatty acids and about 50 per cent, of total fatty matter. 

To prepare oleine on the large scale in the works the following 
process is employed : — The castor oil and sulphuric acid are mixed 
together in large wooden tanks. These tanks are lined with lead, 
fitted with stirring gear, and arranged so that the contents can be 
cooled by the circulation of cold water. Into such a tank place 
50 gallons of castor oil, stir and add very slowly, to avoid over heating, 
12^ gallons of sulphuric acid at 169*' to UO"" Tw. The mixture of 
oil and acid is then allowed to stand for about fourteen hours. After 
standing the length of time specified, the mixture is run into a solu* 
tion of common salt at 8* Tw., well mixed, and then allowed to stand. 
The fatty acids will gather to the top of the liquor in the tub, the salt 
aolution settling below. The aqueous liquor, lying under the oily 
liquid in the tub, is then drawn off by means of a tap placed near the 
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bottom. Some more brine is then added to the oily liquid in the^ 
cask, the whole well mixed, allowed to settle, and the salt solution, 
drawn off as before. The excess of sulphuric acid should now have 
been removed and all that remains to be done is to neutralise the oil, 
and make it up to strength. If the alkali chosen is soda, the neutralisa-: 
tion should be done with a solution of white caustic soda at 10* Tw.,; 
the soda being added until, when a small quantity of the oleine ia 
taken out and mixed with water, the liquor appears of the usual 
opacity. This should be done by always taking a uniform quantity 
of water and oleine. The proper degree of opacity or turbidity will 
soon be found by experience ; if too much soda has been used, the. 
oleine, when mixed with water, will be quite clear; while, if too 
little has been added, the mixture will be very turbid. Before suffi-. 
cient experience has been gained in making oleine, it is well to, 
procure a sample of well-made oleine, and to mix this with, say, sixj 
times its bulk of water; all new batches should be compared with, 
this standard sample. A fresh quantity of the sample of oleine must, 
be mixed with water each time a new batch is made, as it will not be. 
safe to use it as a guide if it is kept. 

. When it is desired to use ammonia to neutralise the fatty acids, the 
operation is done in the same way, using liquor ammonia instead of 
the soda- lye. t 

Olive oil is also used for the preparation of oleine, but not to the^ 
same extent as was formerly the case; the mode of preparation is 
exactly the same as with castor oil oleine. For use in brightening- 
the shade of dyed alizarine reds, olive oil is to be preferred to that, 
made from castor oil ; and, if intended to be used for this piirpose, the ^ 
fatty acids should be neutralised with ammonia in preference to soda» 

When the feitty acids have been neutralised with the alkali, the 
oleine should be reduced to the standard strength by slowly adding , 
water until the bulk of the liquid is increased to the gauge mark, the , 
usual strength being an oleine containing 50 per cent, of fatty matter^ 
as tested in the laboratory. 

GallilK)li Olive OIL — This oil is often added to various colours, 
sometimes to cause the colour to work better in the printing machine; 
and, at other times, to assist in the fixation or. brightening of the , 
shade. The oil is often termed merely "Gallipoli oil," and is an 
olive oil containing a large quantity of free fatty acids. 

Cottonseed Oil. — This oil, which is considerably lower in price, 
than Gallipoli oil, has, to a large extent, replaced the latter for the 
larger number of colours made in the colour shop. It is often sold to- , 
calico printers under the name of *^ colour oil,'' and, with the excep- . 
tion of a few colours, can be used where the addition of an oil ia. 
necessary. 

, Chlor Oil or Chlorinated Oil. — This preparation is now largely . 
used as an addition to steam alizarine reds, and consists of a mixture. 
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or emulsion of colour oil with a solution of hypochlorite of lime or 
" chemic" The following recipe yields good results : — 

ChUyr OiL 

11 gallons Gallipoli, lard, or cotfeonseed oil, 
1 gallon chemic liquor, 27^ Tw. 

Soluble Oil— Castor-oil Soap.— Soluble oil is more largely used 
in the finishing room than in any other part of the works,^ but occa- 
sionally finds employm^t in *' prepare " and a few printing colours. 
It is usually purchased, but can easily be prepared in the works by 
boUing together castor oil and a solution of caustic soda, the following 
proportions being suitable : — 

SdMt OU. 

1 j gallons castor oil, 
1 gallon caustic-soda lye, 40° Tw. 

Boil for thirty or forty minutes ; then add 
6 gallons hot water. 

The soluble oil should be free from an excess of alkali, which is best 
indicated by moistening a piece of wool dyed with malachite green 
with the solution and drying it. If free alkali is present, the colour 
will be discharged. An excess of alkali should be neutralised, either 
by boiling with some more castor oil, or by adding a sufficient quantity 
of acetic acid to the hot solution. 
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THE PRINTING OF COTTON GOODS. 



CHAPTER I.— SECTION I. 
THE BLEACHING OF COTTON PIECE GOODS FOR PRINTING. 

The cloth received at a calico print works is generally of widely vary- 
ing qualities, differing considerably, not only in the nature of the 
fibres themselves, but also in the composition of the sizing materials 
used by the various manuflELcturers of the cloth. 

Goods purchased by the printer himself, from manufacturers who 
make a speciality of the weaving of piece goods for calico printers, 
only occasionally give the printer trouble, the cloth manufacturer 
having found by experience the materials he may and may not use in 
the composition of his size ; trouble from this source is generally traced 
either to the manufacturer using materials of an impure nature, to 
accidental stains produced during manufacture, or to the practice of 
some of the many dodges, known to weavers, for assisting the working 
of certain kinds of cotton in the loom. Cotton manufacturers usually 
endeavour to check the use of these dodges on the part of the weaver, 
but they are, nevertheless, often resorted to. 

Printers have the most trouble and annoyance in the printing of 
the various batches of goods sent to them by shippers, &c, from 
manufacturers absolutely unknown to them; these goods are often 
found to contain sizing materials most difficult to remove, and some- 
times of such a nature as to utterly unfit them for the production of 
certain kinds of prints. 

Before the cloth is printed, it is necessary to remove all the natural 
impurities originally in the cotton before manufacture, all the sizing 
materials applied to it to assist in the fabrication of the piece, and the 
dirt, grease, d^c, with which the goods always become contaminated 
during weaving. As some of the cloth while in the grey condition 
has to be used in the process of printing other pieces, as a backing 
material, the hack-grey^ to prevent the colour from passing through 
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and over tlie edges of the piece being printed and thus soiling the 
blanket lapped round the bowl of the printing machine, the process of 
bleaching should be capable of removing not only the natural and 
accidental impurities above mentioned, but also any printing colour 
that may be deposited on the back of the cloth. The bleaching of the 
doth for printing must be of the most complete character ; the piece 
must not only be completely freed from colour, but all impurities, 
even should they be colourless, must be removed, or the white parts' 
of the print may, in any after dyeing process, become soiled. The 
oloth, in fact, should be chemically, as well as visibly, clean. 

The most thorough process for bleaching is that known as the 
madder hieach^ and the greater part of the cloth is bleached by this 
method, including the pieces which have been used as back-greys 
during the printing of other pieces. The following is a description of 
this process as practised at the present time by some of the calico 
printing firms who have not yet adopted the more recent process 
requiring the use of the Mather kier : — 

The pieces, on arrival at the print works, are conveyed to the 
^ grey room," where they are stamped, at one end of each lump, with 
the order number, and any other number or sign for the purpose of 
recognising them in the works, or to guide the work people with 
regard to their special treatment. The stamping is generally done 
with brass stamps let into wooden blocks, using gas tar or aniline 
black mixture for the ink, as these resist the action of the bleaching 
process. When the goods have been stamped, they are sewn 
together, end to end, and are then ready for the operation known 
as singeing. 

Sing^eingf. — After the pieces have been sewn together, they are 
arranged in a pile on a waggon, or truck, and are taken into the singe- 
ing house. If the surface of the piece, before it is singed, is carefully 
examined, it will be found that it is covered with small hairy fibres, 
projecting from the surface of the piece, technically known as a nap. 
If these fibres were allowed to remain on the face of the piece 
the colours printed upon the cloth would, when the print was finished, 
be very uneven, and the whole surface of the print would be covered 
with white specks. These specks are caused by the loose fibres pre- 
venting the printing colour coming into contact with the surface of 
the cloth on which they are lying ; as their position is altered during 
the processes to which the piece is afterwards subjected, the place 
where they were formerly lying shows up perfectly white, or con- 
siderably lighter in shade ; the fibres, in fact, act as mechanical resists. 
Singeing has for its object the removal of these loose or projecting 
fibres ; this is accomplished by passing the piece over, and in contact 
with, a red-hot plate or roller, at such a speed that the nap is burned 
away without the piece itself being scorched. Generally, the goods 
fi)r printing are only singed on one surface j but for some special 
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styles, and usually for dyed goods, they are singed on both sides of 
the cloth hy passing them twice through the singeing machine. 

There are two forms of singeing machines in general ose at the 
present time, the beat and most popular being that known as the 
roller Blngslng maohine, shown in Fig. 38. The singeing roller 
consists of a copper, or cast-iron, hollow roller, mounted so that the 



flames from the furnace, shown at the right-hand side of the figure, 
pass directly through the roller into the flue, and, consequently, keep 
the cylinder at a red heat. The hollow roller is connected witli 
gearing so arranged that the cylinder slowly revolves as the cloth 
passes over its surface. The cloth is drawn into the taachine by 
means of the drawing rollers shown in the figure, passes under the 
friction rollers and t'ods which depress the surfiioe of the piece against 
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the singeing roller, after which the piece passes through a steam box, 
where all sparks are extinguished. On coming out of the steaming 
box, the goods are drawn through a porcelain ring or " pot-eye " into 
the bleaching croft, thus taking the form of a rope, in which form 
they remain until they are dried after bleaching. The pressure of the 
piece on the face of the red-hot cylinder is regulated by threading the 
€loth under a higher or lower rod ; the lower the rod the greater the 
pull on the singeing roller and the larger the surface of contact with 
the piece. The machine is usually driven with a small engine, placed 
in a position convenient for adjusting the speed. The speed at which 
the cloth is passed through the machine, in order to ensure perfect 
singeing, can only be found by experience, as it varies with the weight 
of the cloth per piece, and to some extent with each machine, even 
when of the same design ; but, as a rough guide, we may mention 
that in the case of one machine we have used, and singeing a medium 
quality of cloth, the speed required in this special case was about 
•eqiial to 160 pieces of 25 yards length per hour. When the machine 
has been for some time in use, the interior of the singeing cylinder 
will be found to be coated with a crust, somewhat resembling the 
«cale formed in the inside of steam boilers ; this crust, being a very 
bad conductor of heat, prevents the heat of the furnace from reaching 
the outside of the roller, and causes a vast waste of fuel, as also, 
sometimes, uneven singeing. This scale is deiK>sited and fused on to 
the inside of the cylinder by the flames passing through it ; it is easily 
removed by chipping with a hammer when the roller is quite^cold and 
out of the machine. In order to prevent a stoppage of the work 
while the cylinders are being scaled, two or more rollers are commonly 
supplied to each machine. The principal advantage of the roller 
singer over the older plate-singeing machine is that the cooling eiSect 
of the cloth is not felt to the same extent, as, on account of the 
movement of the revolving roller, a fresh red-hot surface of the 
singeing roller is continually presented to the cloth, which ensures 
even singeing. The parts of the cylinder which the cloth has just 
touched are lowered in temperature, but by the time the same portion 
.again reaches the piece it has had time to become heated to the tem- 
perature necessary for the proper combustion of the nap. 

In the roller-singeing machine made by Messrs. Downham <fe Co., 
of Bury, the gearing connected with the singeing roller is arranged 
to enable the operator to have complete control over the speed at 
which the singeing roller revolves, irrespective of the velocity of the 
piece, so that the roller can be revolved either at a greater , or lesser 
speed than that at which the piece is travelling* 

A very good pattern of plate singer is shown in Fig. 39. In general 
^construction it is very similar to the roller singeing machine, but 
instead of the roller, two copper plates are . used heated from one 
furnace. The plates are' so placed that one attains a higher tempera^ 



8o TEXTILE PRINTING. 

ture tha& the other ; the cloth tirst passes over the cooler plate, and 
the siDgeing is completed on pusing over the second plate. The pre- 
liminary heating of the piece vith the firat plate prevents the cloth 
from reducing the temperature of the second plate below the singeing 
heat, and thus perfect singeing is effected with a comparatively small 



expenditure of fuel. In this special machine there is an arrangement 
Ibr quickly withdrawing the cloth from the red-hot plates should the 
machine be stopped accidentally or otherwise, thus proTenting the 
piece from catching fire. The same system for extinguishing sparks 
can be employed as mentioned when describing the roller singer, or. 
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the piece may be passed through a water box, but we prefer the former 
method. 

Gas singeing machines resemble, in principle, the machines just 
noticed, but instead of the piece passing over a red-hot roller or plate, 
it passes through the flames of a row of atmospheric gas burners, the 
piece passing round a very small metal roller which guides it into the 
flames. In most gas machines there are two rows of burners, the piece 
passing first through one set and then through the other row, situated 
at a short distance from each other. Should the machine stop, the 
burners automatically move away from the cloth. The gas singer is 
rarely used for anything but very light £Eibrics. 

Singeing machines are always covered with a ventilating hood 
(shown in the illustrations) to carry away the gaseous products of 
combustion. 

Washing after SingeiOgr* — The pieces, after singeing, are run 
through cold water in a washing machine of the ordinary pattern 
(Fig. 44), and then plaited down in a pile and allowed to remain in the 
wet condition, covered up with coarse sacking, for a few hours, or over- 
night. The object of this washing is to remove those constituents of 
the size and impurities that are soluble in water alone, and to render 
the starchy matters easier to remove in the following treatments. 

Limo BoUL — When the pieces have laid in pile for a sufficient 
length of time, they are passed through milk of lime of such a strength 
that the goods take up about 4 to 6 per cent, of their weight of 
lime. The milk of lime should be strained before use, and it is applied 
to the cloth by passing the pieces through a machine exactly like the 
one used for treating with chemic. A good quality of lime, as free 
from iron as possible, and recently burnt, should be employed. From 
the liming machine the pieces pass through pot-eyes and over winces 
directly into the kier. 

Bteaching^ Klers#— 'Thu ' o aie thgee kinds of ki cra used by calico 
printers for the lime boil, the most popular being the injector kier ; 
the others are known as the Barlow and Pendlebury kiers. 

Injector Kier. — ^An exterior view is shown in Fig. 40, and a sec- 
tional one in Fig. 41. All kiers are made of strong wrought iron, 
strong enough to stand a pressure much greater than will ever occur 
in practice, and are generally supported on four iron pillars, clear of 
the ground, so that all the parts can easily be reached for cleaning and 
repair. The kiers are usually placed all together in a one-storey part 
of the bleaching crofb, the roof of which is provided with efficient 
ventilators. The whole series of kiers should be surrounded with 
thick brick walls to prevent loss of heat by radiation. The proper 
working floor is shown in the diagrams, and is about 2 feet from the 
top of the kier. The kier is filled through a manhole in the top of the 
kier. A boy enters the kier through the manhole, and stands on the 

pile of stones or on the perforated false bottom of the kier. The cloth, 

6 
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in the rope form, coming direct from the liming machine, is sent into 
the Her by the revolving winces over which it passes, and the boy 
packs it evenly and firmly in the kier, using a stick to direct the cloth, 
and treading upon it to press it down. These boys are provided with 
clogs without the usual clog irons, which they should never be allowed 



Fig. 4a — iDJector bitching bier (Mather & Piatt). 

to take out of the croft. When the kier has been filled, the requisite 
quantity of water is added, and steam blown through the kier until all 
the air is expelled from the kier and, consequently, from the interstices 
of the cloth. The door is then pUced over the manhole, and securely 
bolted down with the screws provided for this purpose. The kier is 
now ready for the actual boiling. 
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The liqnoT ia caused to circulate in this form of kier by the use of a 
steam injector, hence >(« name, the action of which vill readily be 
understood from the diagram showing the kier in section. The steam 
from the boiler is admitted by turning on the steam cock, marked A, 
which passes along the pipe shown to the steam injector at the bottom 
of the kier. The injector meets the liquor in the kier at J, and forces 



Fig. 41. — SeatioD of iDJector kier. 

it ap the pipe B to the top of the kier, where it again enters the kier 
through the connection N. This process goes on continually for a 
period varying from four to eight hours. The waste liquor, after the 
boiling is completed, is run off at the cock 0, arranged, as shown, to be 
turned on or off when the operator ia standing on the working floor 
above. The pipe D, shown in the outside view of the kier, is connected 
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with the tanks holding the liquor for the ley boiL The pipe B is the 
cold-water pipe used for running in the necessary water for boilings 
and for cooling the goods after the completion of the boiling. 

In the Barlow system two kiers are worked together, as shown in 
Fig. 42. The general construction of the kiers will be seen from the- 
diagram. This system differs from that just described in that the 
liquor circulates from the one kier to the other. In working with the 
Barlow kiers, both kiers are filled with cloth, the necessary quantity of 
liquor admitted, and steam blown through both kiers to expel the air. 




Fig. 42. — Barlow's high-pressure bleaching kiers. 

the manholes being left open. The steam is then turned off, the man- 
holes &stened down, and the two-way cocks so arranged that the 
boiling occurs in one of the kiers only. The two-way steam cocks are 
now reversed, and the steam drives the liquor from the one kier up the 
pipe, shown at the side of the kier, into the other, showering it over 
the cloth from the top. This reversing process is continued until the 
cloth has boiled the necessary length of time, when the liquor ia run 
off, and the cloth cooled and finished as usual 

Fendlebtiry's system resembles^ to some extent, Barlow's in 
principle, but instead of using two kiers of equal size, and both filled 
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with cloth, only one is charged with goods, and the other, and smaller, 
one contains the liquor, which is caused to circulate from the small 
kier to the larger one, and back again, in the same manner as in 
Barlow's method (see Fig. 43). 

Kiers are made of various sizes, up to about 7 feet in diameter. 

As mentioned above, the injector kier is the most popular with 
modem calico printers, especially when used in connection with the 
Mather steamer kier^ for the ley boil, but both the other systems are 
largely used, and have many advocates who claim important advantages 




Fig. 43. — Pendlebary's high -pressure bleaohing kiers. 

arising from their use. Barlow*s system is said to be rather more 
economical in soda when used for the ley boil, and both systems are 
claimed to be better than the injector kier, because in the former the 
cloth is drained dry between the various circulations, so that when 
the liquor returns it comes in contact with hot and almost dry cloth, 
and is thus better able to permeate the thicker, twisted or more closely 
woven parts of the fabric. On the other hand, the Barlow system has 
the disadvantage that the two kiers take a long time to fill and get 
ready for boiling, which is very inconvenient when small batches are 
being worked. 



86 TEXTILE PRINTING. 

The inside of the kiers should be occasionally whitewashed, when it 
is found that the interior begins to show any signs of rust coming 
through ; neglect of this precaution is a frequent cause of the pieces 
showing patchy stains of iron rust, which the after-treatment may fail 
to remove. If the goods are not thoroughly covered with the water, 
and the goods well cooled before they are taken out of the kier, the 
action of the hot lime on the piece may cause it to become tender or 
rotten in places. 

During the boiling with milk of lime most of the size remaining in 
the cloth is removed, and the oily matters, originally contained in the 
cotton itself, together with that used in sizing and that accidentally 
deposited on the goods during weaving, are decomposed, but still 
remain on the fibre as lime soaps, which are, however, easily removed 
by the acid and soda treatment afterwards applied. For the most 
thorough bleaching, particular attention should be given to the lime 
boil, as upon its proper application the thorough removal of the 
more refractory impurities depends. 

Wash after Lime Boil. — The pieces are now drawn out of the 
kier over winces driven by power, and are sent through two washing 
machines like the one shown in Fig. 44. In this process (and all the 
subsequent ones), the pieces are worked in duplicate, as seen in the 
diagram of the washing machine, where the two pieces are shown 
passing through the pot-eyes at each side of the machine; after having 
passed several times through the constantly changing water contained 
in the water-box, and received several squeezings between the weighted 
rollera, each piece leaves the machine from the centre of the rollers (as 
shown), and passes through a second and similar machine in the same 
manner. 

Grey Sour. — From the washing machine the pieces are passed 
through a solution of sulphuric acid of a strength of 2** Tw., contained 
in a machine similar to that used for applying the chemic liquor, and 
the pieces are then plaited down on the stone floor to form a large 
pile, covered up with coarse sackcloth, and allowed to remain for five 
to forty-eight hours. During this treatment the lime soaps contained 
on the fibres are decomposed, and the metallic impurities, which have 
been changed by the lime boil into hydrates or easily soluble oxides of 
the metals, are converted into such a condition that they, with the 
sulphate of lime formed, are removed when the goods are afterwards 
washed with water, leaving practically only the fatty matter and the 
natural colouring-matter on the fabric. When the goods have laid in 
pile for a sufficient length of time, they are well washed by being 
passed through two washing machines ; they are then ready for the 

First Ley BoU» — The goods are put into the kiers direct from the 
washing machines, or they may be first run through a solution of soda 
ash contained in the last washing machine before entering the kiers. 
When they are packed in the kiers and the air expelled, as before 



THE PRINTING OF COTTON GOODS. 87 

described, a solation of soda aah mixed with roBin soap, or gnm thus, 
U ran in, and the goods boiled for six to eight bours. The quantity 
of soda ash generally osed is about 5 per cent, of the weight of the 
goods ; and about 2 per cent, of rosin, previously saponified by boiling 
with caustio soda, is added. Ammonia-soda ash is the best for this 
purpose, being free from iron and containing very little raat^r 
insoluble in water. Sometimes a small proportion of caustic soda is 
mixed with the other ingredients of the ley, and this is much to be 
preferred to the use of the so-called caustic-soda ash, as there is more 
control over the relative proportions of the two substances. 



Fig. 44. — BlMcb-hoiue wwhing macfaine (Mather ft Piatt). 

After the expiration of the time specified the liqnor is run off, and 
the goods boiled again with a solution of soda ash only, using about 
half as much as was required in the first ley boiL 

The use of rosin soap is of great importance in bleaching for pFiuting 
and dyeing in the madder or dyed style, the whiteness and parity of 
the white parts of tbe print after dyeing depending upon its proper 
use. The whole of the fatty impurities contained in the cloth should, 
in the two ley boils, be converted into soaps soluble in the boiling 
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liquor ; &ny small qaantity of mineral oil that may have been present 
in the cloth should be removed by emultiification with the soapy 
liquor, and, after the cloth is washed, there shonld be nothing left on 
it but the colouring-matter, which the chemic will remove. 

From the kiers the pieces now pasB through a washing machine, and 
are then ready for chemicking. 

Chsmiokingr. — The bleaching proper is accomplished by treatment 
with a solution of bleaching powder, or chemio, of about 1' to 2* Tw. 



Pig. 45. — Squseiing machine (Uather & Piatt), 

in strength, applied to the pieces in the apparatus shown in Fig. 44. 
The bleaching powder should be mixed with some of the water to be 
used for its solution and allowed to settle, and the clear liquor diluted . 
until it is of the proper strength, as tested by the hydrometer. If 
there are any solid particles in the liquor and they get on the pieces, 
the cloth is likely to be tendered, or the place may show up during 
printing or^dyeing, as the cloth may be oxidised into oxycetlulose, 
^hich has a greater affinity for some dyestufis than ordinary cotton. 
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The oloth, after being impregnated with the chemic, is plaited down 
on the stone floor in a pile, covered up with cloth and allowed to 
remain over night, care being taken that none of the exposed parts of 
the cloth are allowed to dry ; for this reason they are generally piled 
in a part of the croft where it is cool, and where the sun will not shine 
en them. The cloth is liable to become tender if the chemic dries on 
the piece. The bleaching action of the chemic takes place chiefly 
while the cloth is in the pile, and is completed wheu it is passed 
through the white sour. 

Next morning the goods are run through (1) a washing machine ; 
(2) a solution of sulphuric or, preferably, hydrochloric acid, standing 
at 2** Tw.; (3) two washing machines; (4) the water tank of the 
squeezer, Eig. 45, through which a stream of water is constantly 
passing in a direction the reverse of that in which the piece is going ; 
{5) the squeezer itself; (6) the water again; and (7)' the excess of 
the water is taken out by again passing them through the bowls. 
The cloth is then finished so far as its treatment in the crofb is con- 
cerned, the final drying being done in another room. 

Bleaching by the Use of the Mather Steamer Kler.— The 

Mather kier is gradually finding its way into all calico printing works ; 
nearly all the larger works and the more enterprising firms are using 
it at the present time. The chief advantage arising from its employ- 
ment is greater speed combined with economical working. 

The principle upon which the kier is designed is to subject the cloth, 
saturated with the scouring liquor, to the action of steam under pres- 
sure, the cloth being kept wet with the liquor by causing the latter 
to be constantly showered over the cloth, the circulation being effected 
by the employment of a centrifugal pump. The liquor falling on the 
top of the cloth gradually percolates through the cloth, and finds its 
way to the bottom of the kier, when it is again lifted by the pump 
and showered over the goods. This process goes on continually while 
the boiling is taking place and the pump working. This kier is shown 
in Fig. 46. The kier is made in the form of a large boiler with curved 
ends, and is constructed of wrought iron. One end, which serves as 
the door, is made wedge-shape in section, and can be raised to clear 
the front opening of the kier by means of a chain passing over pulleys 
situated above and worked by hydraulic power. The grooves in the 
framework of the kier into which the door slides are also made to 
taper towards the bottom, so that when the door is completely lowered 
it is jammed tight against the front of the kier, and is further secured 
with bolts, forming a steam-tight junction with the body of the kier. 
The pieces are packed into waggons made of iron, and having perforated 
bottoms. These waggons run on rails laid in the places required about 
the croft, and connected with rails fixed on the false bottom of the 
kier. The waggons are moved from place to place by means of a chain, 
which is twisted round revolving capstans placed in convenient parts 
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of the bleoch-lioase. The kier is generally nude long enongh to take 
two of these waggons, end to end. A steam gauge is fitted to the top 
of the kier to indicate the actual pressure in the kier at the time of 
working. Pipes connected with the liquor tank and water tank ars 
provided so that either can be turned on at will. The other details 
of its constmotion can be seen from the figure, where P is the pump 



Fig. 46.— Section of the M&ther kier. 

which lifts the liquor that has drained to the bottom of the kier np 
the pipe B, and showers it over the cloth in the waggons, the liquor 
collecting at the bottom of the kier being kept at the proper heat, 
either with a closed or open steam pipe. 

The following method of bleaching may be taken as a good example 
of the process in use on the large scale as practised at the present 
time in works using the Mather kier : — 
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1. Singe. 

2. Wash through one washing machine. 

3. Sour through sulphuric acid at 2'' Tw., and allow to lie in pile 
for a period not shorter than five hours and not longer than forty- 
eight hours. 

4. Wash through two washing machines. 

5. Squeeze. 

6. Bun through caustic soda at 2*" Tw. and fill into waggons. 

7. The waggons having been filled with cloth, the goods are carefully 
covered over the top with covering cloth, which acts as a filter for the 
liquor each time it is showered over the goods and prevents the top 
layers from becoming stained. They are then run into the kier, the 
door lowered, and the air expelled by the admission of steam. The 
necessary quantity of scouring liquor is allowed to enter the kier from 
the liquor tank and the boiling, or rather steaming, and circulating 
commenced and continued for a period of about eight hours. The 
scouring liquor is generally composed of a mixture of soda ash, caustic 
soda, and rosin soap, a good proportion being — 

lAquorfor Mather Kier, 

Soda ash, 90 lbs. 

White caustic soda, 70 per cent, • • 120 „ 

Rosin soap 220 „ 

Water 1,300 gallons. 

After the treatment with the soda ley the liquor is run off, and the 
goods, while still in the kier, scalded with boiling water, in the same 
manner as the soda was applied, for one to two hours. 

8. The goods are now cooled, the waggons withdrawn from the kier, 
and the pieces sent through one washing machine. 

9. From the washing machine they pass direct over winces to the 
chemic machine, are impregnated with cbemic at 1** to 2"* Tw., and are 
laid in pile over night. 

10. Next morning, or after the expiration of at least twelve hours, 
the pieces are passed through one washing machine, through the 
souring machine, then through two washing machines, squeezed, and 
are then sent for drying. 

The above process answers perfectly well for cloth intended to be 
printed and treated in the steam style, or for topical colours generally, 
and which has not been used for back-greys in printing ; but for the 
latter and for all gouds intended for dyed styles it is usual to treat 
the goods, in the ordinary form of kier, with milk of lime as in the 
old process, using it between the operations marked 2 and 3, and 
washing through two machines before souring. 

The machine used for opening out the cloth to the full width and 
drying it will be found described in Part I. 

An entirely new departure in the methods of bleaching cotton piece 
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goods has been introduced by Meaars. fientz, Edmeeton, nod Qrether, 
the apparatus being made by MesBra. Edmeston & Sons, Salford. 

The principle upon which this proceES is baaed is that the detergent 
action of the acouring liquors used iu bleaching ia increased hy sub- 
mitting the piece saturated with the scouring liquor to the action of 
steam under more or leaa presaure. The chief difficulty in effecting 
this in practice is that the fibre ia liable to become more or leaa 
oxidised, and there ia alao the liability of the cloth becoming dried in 
places while in the ateam, producing tender placea, and, in some cases, 
'' meroeriaed " cotton. All these objections appear to have been over- 



Fig. 47'— Bentz-EdmestoD bleaching kier (A. Edmeston t Sons.) 

come by the ayatem now under conaideration. The saturating and 
steaming kier is shown in Fig. 47, and we extract the following 
description from Tht Textile ManK/acturer, vol. xvil, p. 43, as we 
have bad no practical esperienoe in the use of the kier ; — 

" From the illustratioD it will be seen that the kier ia rectangular 
in shape, and divided by two partitions which reach to within 9 luohea 
of the bottom into three compartments, the firat being the entrance 
chamber, the second the steaming and saturating chamber, and the 
last the exit chamber. The two latter chambers are fitted with metal 
rollers for squeezing the cloth in its passage. 

" The second, or saturating and steaming chamber, is fitted with a 
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steam boiling arrangement in the bottom where the liquor is retained^ 
and a steam supply pipe to the upper or steaming part of the chamber. 
The action is as follows : — ^When the liquor is boiled and the steam 
turned on through the upper pipe into the chamber, the pressure risea 
and the liquor is forced to a higher level in the entrance and exit 
chambers, according to the pressure desired. The height and pressure 
are regulated by an escape and reducing valve, and when the liquor 
is boiled and the steam turned on, the cloth is run through the kier 
continuously without a stop. 

^' The kier is supplied with the liquor from two cisterns placed at a 
higher level than the kier; as the cloth passes from the final squeez- 
ing rollers the liquor is discharged into a receiving trough and con- 
veyed, by a pipe, back to the entrance part of the chamber. The 
saturating and steaming chamber proper is divided into two compart- 
ments by a partition rising from the bottom, up above the liquor level ; 
thus the fresh liquor is worked up in the exit end of the chamber, and 
the expressed liquor passed to the entrance end of the same. 

** There is also an arrangement for receiving the let-off liquor, and 
this can be precipitated and the top liquor used again as long aa 
practicable. 

** The principle here adopted of saturating and steaming has been, 
shown to give the best result for rapidity, and being exposed to a low 
pressure only, the best results also are obtained as regards the strength 
of the cloth bleached. The method has the further very important 
advantage of being continuous, and the cloth being presented to the 
action of the alkaline reagents and the steam in the open form, 
there is thus ensured a greater regularity and intensity of action 
which is not attained when the cloth is treated in bulk. 

" In connection with the kier a very complete form of plaiting down 
apparatus, which places the cloth evenly into storage boxes, is used. 

'' We have had an opportunity of inspecting one of these machines 
which has now been continuously at work at Messrs. Peter Beid & 
Sons, Pendleton, for some months, running four pieces at a minimum 
speed of 30 yards per minute each piece, and the results are such as 
to leave no doubt whatever as to the efficacy and economy of the 
system. The goods we examined in the making-up room were equal 
to the highest class of work in their respective styles. Amongst 
others we were shown samples of calico-printers back-greys bleached 
by this method for the dyed style. This difficult operation had been 
accomplished as successfully as by the old process. Another marked 
feature of the new process is the entire absence of stains, a defect of 
frequent occurrence when boiling is done in the bulk.'' 

There are other processes, such as the Mather-Thompson process, 
which are used to a very limited extent on the large scale at present ; 
as also others of a more or less experimental nature, which will be 
found described in the recent books treating specially of bleaching and 
in the technical press devoted to dyeing. 
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CHAPTER IL— SECTION I. 
THE STEAM STYLE : THE PIGMENT COLOURS. 

The shades printed in this style are obtained from insoluble pigments 
or lakes, which are mixed with the thickening material to allow of 
them being printed on the machine; this thickening is generally of 
such a nature as to fix or cement the particles of the pigment to the 
face of the cloth. The actual fixing is usually accomplished by sub- 
mitting the printed and dried pieces to the action of steam, which 
renders part, or the whole, of the thickening material insoluble in 
water, thus binding the pigment to the fibre and rendering it incapable 
of being washed away by water. % 

This style is the simplest of all, as the colours are already prepared 
for the printer and their application is merely a mechanical operation, 
so far as the printer is concerned, the fixation of the colours depending 
on the physical properties of the thickening and binding material 
employed. There is, therefore, no necessity for any preparation of the 
cloth before printing, beyond the usual bleaching necessary to obtain 
a pure white ground ; hence, for this style, any system of bleaching 
which ensures the latter condition may be used, because the shades are 
not influenced by the presence of invisible metallic or other impurities 
which would totally unfit it for the " Madder style." 

The thickening and binding agent generally employed for the 
ordinary pigment colours and lakes is albumen, either in the form of 
blood or egg albumen, the former being principally used on account of 
its low price, the latter only for very pale and bright shades. 

Blood albumen is sold in the form of dark brown flakes or scales, 
which emit a disagreeable odour. Some samples are almost wholly 
insoluble in water, and are, therefore, useless to the printer ; nearly all 
samples contain more or less insoluble albumen, often the result of 
drying at too great a heat ; consequently, before purchasing, the blood 
albumen should be tested for insoluble matter in the following 
manner : — One ounce of each sample should be placed in a test tube, 
capable of containing about 100 cubic centimetres and 70 cubic centi- 
metres of cold water added. The contents of each tube should be 
occasionally stirred with a wooden rod (not a glass rod, as it is liable to 
break the tube) dj^ring about twelve hours, or until it is judged that all 
the soluble matter has passed into solution, after which, the whole set 
of tubes should be allowed to stand over night for thainsoluble matter 
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to subside. Next morning it will be noticed that the various samples 
show very different quantities of insoluble matter, and that the clear 
liquors in the upper part of the tubes vary considerably in viscosity. 
From the comparative proportion of insoluble matter, as regards both 
weight and bulk, and from the viscosity or thickness of the clear liquor, 
a very good idea of the value of the various samples can be obtained. 

A solution of blood albumen is generally of such a dark colour that 
were it used alone the brilliancy of many of the colours would be con- 
siderably reduced ; on this account, egg albumen was formerly largely 
used for bright shades. Printers have, however, of late years adopted 
a process for the partial bleaching of blood albumen which renders it 
capable of being used for a far larger number of colours than formerly, 
and at the present time the more expensive egg albumen is used only 
to a very limited extent. 

The bleaching of blood albumen is generally done in the colour shop 
when the stock albumen thickening is prepared, the bleaching agent 
employed being either turpentine or rosin spirit, preferably the latter, 
on account of its price. To accomplish the bleaching, all that is neces- 
sary is to add the rosin spirit or turpentine to the dissolved blood 
albumen, and allow the mixture to stand for some hours. The follow- 
ing is an example of a bleached stock solution of albumen from which 
many of the pigment printing colours are prepared : — 

Albumen Thickening. 

2 gallons water, 
8 lbs. blood albumen. 
Diasolve, and add gradually, stirring the whole of the time, 
1 gallon of turpentine or rosin spirit. 

The turpentine or rosin spirit not only bleaches the albumen, but 
prevents that frothing of the colour in the colour box of the printing 
machine to which all pigment colours are liable, giving rise to bare or 
'< unsolid " printing. 

The above stock solution of blood albumen is used for the prepara- 
tion of the dark shades of the printing colours, from which all the 
paler shades are prepared by reducing the strength with more thicken- 
ing. On account of the expense, and further, on account of the fact 
that the strong stock solution still possesses some colour, and that 
where there is a less proportion of pigment in the printing colour a 
smaller quantity of albumen will serve for its fixation, the reduction is 
generally made with a thickening prepared from a mixture of the 
bleached blood albumen and a solution, or rather paste, made from 
gum tragacanth or dragon as follows : — 

Seduction for Pigment Colours, 

1 gallon blood albumen stock solution, 

1 gallon gum dragon thickening (6 ozs. per gallon). 

The gum dragon thickening is added in order to preserve the 
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necessary yiscosity of the printing colour demanded by the conditions* 
required for its application on the printing machine. 

In those few cases where it is necessary to use egg albumen, the 
same method can be employed as described for blood albumen, using 
only sufficient rosin spirit to prevent the colours frothing in the colour 
box. 

CESeiney the chief nitrogenous constituent of milk, is now very little 
used for fixing pigments on calico, its chief use in this connection being 
when silver and gold prints are printed with the various bronze pow^ 
ders and precipitated tin, and are afterwards calendered to bring up 
the lustre. The caseine is dissolved in a solution of borax before 
mixing it with the pigments. 

The pigments used for printing are comparatively few in number, 
the various shades of ultramarine, lampblack, ground indigo, vermilion, 
chrome orange, chrome yellow, pigment brown, chrome green, and 
the various lakes prepared by the printer himself, or sold for the 
purpose, being chiefly employed. 

UltramftFllie is obtainable in a large number of shades varying 
from a pure blue, through violet to pink or rose shades. As a general 
rule, the intensity or covering power of the ultramarine depends upon 
the shade ; the bluer shades being the most intense, the pink and rose 
shades being the most deficient in covering power. The ultramarine 
supplied to printers is usually so well ground or levigated as to cause 
no inconvenience from scratching of the printing rollers, but, before a 
fresh lot is purchased, it should always be tested for grit by working 
some of the ultramarine into a paste with water, placing a little of the 
paste on a glass plate, and then rubbing with another glass plate in a 
circular manner. If there is any grit between the glass plates, and, 
consequently, in the colour, its presence will be indicated by the 
scratching which will be felt to occur between the plates ; and if the 
latter are afterwards washed and dried, the scratches will be shown on 
the surfaces of the two plates. A 11 pigments should be tested, before 
purchase, for grit in the above manner. 

Before the powdered ultramarine is mixed with the blood albumen 
it should be well mixed, or ground up, with some crude glycerine, so 
as to form a thin paste, in which condition it will the more readily 
mix with the albumen thickening. Sometimes the pigment is ground ^ 
into a paste with Gallipoli oil, and afterwards the paste thinned with 
rosin spirit before mixing with the albumen solution ; this method is 
said to yield shades having more " bloom." 

Lampblack is sold both in the paste and powder form. If it is in 
the dry condition, it should be prepared for printing by mixing it 
with glycerine until it forms a thin paste ; after which the thickening 
can be added. 

Ground indlg^O paste, as used for preparing either the indigo vat 
or indigo for printing, serves as a pigment in the preparation of slate 
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shades, &c. The indigo should be ground in '*the roller indigo 
grinding machine," as the high speed of " the ball indigo grinding 
machine " is liable to contaminate the resulting paste with particles of 
metal, detached from the grinding balls, which scratch the engraved 
copper printing roller. The shade of the indigo paste depends upon 
the quality and kind of indigo used, the low qualities being of a duller 
and blacker shade than those containing a larger percentage of indigo- 
tine. The paste is generallj stocked for use of 25 per cent, strength 
— Le.f it contains 25 per cent, of solid matter. 

VermlllOIl is a sulphide of mercury ; it varies to some extent in 
shade, some samples being brighter than others. It is liable to 
adulteration with cheaper substitutes, but these can easily be detected 
by ignition ; vermilion, if pure, should volatilise entirely or leave 
merely a trace of ash, while most of the adulterants are not volatilised 
by heating. Yermilion is an expensive colour, very heavy, and 
requires about 10 lbs. per gallon of printing colour to give a good full 
shade ; consequently, it is used only for small parts of patterns. 

Chrome yellow is sold or prepared for printing in the form of 
a stiff paste, and is made in several shades, from a lemon to a full 
yeUow colour. The deeper shades consist of chromate of lead, while 
those of a paler hue often contain both chromate and sulphate of lead. 
The colour is mixed with albumen, for printing, along with a small 
quantity of cadmium nitrate. The cadmium nitrate is added to the 
printing colour to prevent the chrome yellow from darkening, thus 
preserving the purity of its colour. The action of the cadmium salt is 
easily explained. During the steaming, to which the pieces are 
subjected after printing, the albumen on the cloth is not only co- 
agulated, but partially decomposed, the decomposition being accom* 
panied with the liberation of some sulphuretted hydrogen gas. If 
the cadmium salt were not present^ some of the sulphuretted hydrogen 
gas would combine with chromate of lead and form a black sulphide 
of lead ; this, mixed in small proportions with the colour in the piece, 
would destroy the brilliancy of the shade. The cadmium salt has, as it 
were, a selective influence, combining with sulphuretted hydrogen 
before it has time to aflect the lead on the piece, and the sulphide of 
cadmium formed, being of a yellow colour, does not affect the shade 
of the chrome yellow to any appreciable extent. 

Chrome orange is a basic chromate of lead, and is generally sold 
in the form of a paste. It is used in the same way as chrome yellow, 
cadmium nitrate being added to the colour to prevent darkening during 
steaming. 

Pigment brown, pigment buff; and chrome green are usually 

met with in the form of very thick pastes, and are ready for mixing 
with the albumen solution for printing. 
There are many other pigments that are more or less used in this 

style ; for, in fact, any pigment that can be ground or levigated into 

7 
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a fine state of division can be employed, bat the above are those 
principally used. 

In addition to the ordinary pigments there are, in commerce, many 
lakes, prepared from colouring-matters of both natural and artificial 
origin, which are sold under various names and generally in the 
pasty condition. Some of these, especially the pink and vermilion 
shades, are very fugitive to light, as they are prepared from the 
resorcine dyes. There are, however, several dull red and claret 
shades that are quite fast to light, these are prepared by mix- 
ing solutions of jS-naphthol with solutions of various diazotised 
amines. 

Many of the basic coal-tar colours may be used for the preparation 
of lakes for pigment printing ; they yield some useful and practically 
fast colours. These colours are precipitated by means of solutions 
of tannic acid and tartar emetic, the proportions of the various 
ingredients being found by practical trial, as they vary with each 
particular colouring-matter. Perhaps one of the most useful lakes 
is the yellow one obtained from auramine, as it is free from any 
tendency to darken on steaming, and is of a more primrose shade 
than chrome yellow. This lake can be prepared in the following 
manner; it will serve as an example for the preparation of other 
lakes from the various basic colouring-matters : — 

AuranUne Lake. 

Aaramme» . 1 lb. 

Tannic acid, 1^ lbs- 
Tartar emetic, 1 lb. 

Dissolve each of the above separately in water, then mix the auramine 
and tannic acid solutions together, and add gradually, stirring all the 
time, the solution of tartar emetic. After standing for a short time the 
mixture should be poured on to a fine cloth filter and the paste washed 
twice with cold water, after which it should be allowed to drain until 
of the standard consistency. 

We will now give some practical recipes for printing the pigment 
colours, merely drawing attention to the fact that many of the shades 
used in the print works are obtained by mixing several pigments 
together, as it would only unnecessarily multiply the number of recipes 
were we to give examples of these mixtures. In this connection it 
is useful to note that colours prepared with the ultramarines are 
extremely sensitive to acids, which discharge the colour ; hence it is 
impossible to mix them with colours that are of an acid nature, or 
contain acid salts in their composition. Ultramarine should also 
never be printed on the same piece alongside a colour which will 
evolve acid fumes during steaming, or the ultramarine adjacent to this 
colour will probably be partially or wholly discharged. 
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Vermilion, 

10 Ibfl. yermilion, ground to a paste with crade glycerine, 

and mixed with 
1 gallon blood albumen thickening. 

Orcmge. 

1 gallon chrome orange paste, 

3 gallons blood albumen thickening, 

4 0Z8. cadmium nitrate. 

TeUow, 

1 gallon chrome yellow paste, 

3 gallons blood iJbumen thickening, 

4 ozB. cadmium nitrate. 

The cadmium nitrate in the last two recipes should be dissolved in 
Jk small quantity of water before adding it to the colour. 

Primrose Yellow, 

1 gallon auramine lake paste, 

3 gallons blood albumen thickening. 

UUramarine Blues and Violets, and China Blues. 

6 lbs. pigment in powder ; work into a paste with glycerine, 

and add, gradually, 
1 gallon blood albumen thickening. 

Buf. 

1 gallon yellow ochre paste (buff paste), 
4 gallons blood albumen thickening. 

Oreen, 

1 gallon chrome or Guignet*s green paste, 
6 gallons blood albumen thickening. 

Broum, 

1 gallon pigment brown, 

6 gallons blood albumen thickening. 

Black. 

6 lbs. pigment black paste, 

1 gallon blood albumen thickening* 

Orey. 

4 lbs. lampblack, worked into a paste with brown glycerine, 

then add 
1 gallon of blood albumen thickening. 

In preparing these colours the pigment^ made or bought ready pre- 
pared in the form of a paste, should first be placed in a colour tub and 
stirred with a wooden paddle until quite homogeneous. The thicken- 
ing should then be added in small portions at a time, stirring between 
«ach addition, and not adding more thickening until the last portion 
haa been thoroughly mixed, and the colour appears quite smooth and 
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even in consistency. When the pigment paste is very stiff the thicken- 
ing must be added in very small quantities at first, otherwise the 
finished colour will be lumpy or rough and a large portion of the pig- 
ment will remain in the straining cloth when the colour is strained. 
As the paste becomes thinner in consistency the thickening can be 
added in larger quantities at a time. 

Paler shades than those given above are prepared from these stock 
or standard colours by mixing them with more or less of the reduction 
given on p. 95. 

The colour is generally supplied to the engraved copper roller on the 
printing machine by means of a brush furnisher, and as these colours- 
contain large quantities of suspended matter there is some difficulty in 
forcing the colour into the deeper parts of the engraving ; for this 
reason the furnishing brush roller is revolved against, or in the reverse 
direction to, the printing roller. This causes the colours to froth in the- 
box ; any inconvenience from this cause is avoided, in practice, only 
by the liberal use of resin spirit in the printing colour. If the froth- 
ing of the colour in the colour box becomes excessive the result is 
shown in the print obtained from the roller, the impression being 
we^k or bare. 

The cloth requires no preparation to develop the colours with this 
style, and when pigment colours only are to be printed it is used just 
as received from the bleach-house ; but it very o^n occurs that other 
steam colours, requiring the cloth to be prepared with oleine, are 
required on the same piece, and as this does not affect the pigment 
colours, they may be printed on cloth so prepared. Where it is 
possible to do so, and in those cases where the, piece is chiefly printed 
with pigment colours, the requisite quantity of oleine is added to the 
printing colour to save the trouble and expense of preparing the whole 
of the cloth. An example of this method may be seen in some recipes^ 
for steam alizarine red, but colours so prepared usually have the dis- 
advantage of spoiling when stocked for a few days. 

The pieces are usually steamed twice through the continuous 
steamer, or for an hour in the cottage steamer under low pressure. 
Pieces printed with ultramarines should not be steamed along with 
pieces evolving acid vapours, which will decolorise ultramarine ; should 
any pieces of this description have passed through the steamer, suffi- 
cient time should be allowed for the steam inside the chamber to be 
renewed before they are allowed to enter. Similarly, pieces printed 
with lead salts, or colours liable to be soiled by sulphuretted hydrogen, 
should never be allowed to immediately follow pieces printed with 
albumen, as some of this gas is given off from the pieces when they 
are steamed. 

After steaming, the pieces are often finished straight away, but in 
other cases they are washed or soaped by passing them through the 
6pen soaper. While the goods are running through the open soaper- 
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•care should be taken that they pass, through iu the open or full width ; 
if creased or turned at the edges the goods will show these places 
when delivered off the drying cylinders. 

Goods printed with pigment colours always have a harsh feel^ 
because the whole of the thickening — or i*ather the albumen con- 
tained in it — remains on the cloth when the print is finished. On 
this account the pigment colours are used generally for patterns of 
small size. 



SECTION IT. 

STEAM STYLE: MINERAL COLOURS FORMED DURING 

STEAMING. 

Thesb colours, formed upon the fibre during the processes of steaming, 
do not differ from the pigment colours in composition, but in the 
fact that they are produced in situ on the tissue ; they do not exist 
before printing. 

Steam Colours — Prussian Blue. — Formerly the blue colour 

produced by the decomposition of ferrocyanides or ferricyanides, or 
mixtures of these two salts, under the influence of steaming in the 
presence of add or acid salts, was largely used for obtaining blue 
shades upon cotton piece goods ; but owing to the superior fastness, 
especially to soaping, of the newer colours, their use is now extremely 
limited ; this property of these salts being used now chiefly as a means 
of altering the shade of other colours— 0.^., brown or chocolate shades 
are often obtained by the admixture of the Prussian blue so produced 
with the shades obtained from alizarine. 

The following recipe will illustrate the method of preparing a print- 
ing colour to obtain a blue shade in this way : — 

Steam Prussian Bltie. 
1 gallon water, 
i lb. oxalic acid, 
i lb. powdered alum, 

1^ lbs. ferrocyanide of potash (in fine powder), 
1 gallon thick British gum thickening.. 

The cloth requires no preparation previous to printing, and the 
•colour is developed by steaming. 

The shade can be altered by adding a little oxide of tin paste to the 
printing colour. 

When it is desirable to change the shade of an alizarine steam 
colour, the ferrocyanide of potash (yellow prussiate) is added to the 
printing colour and the decomposition, and formation of the Prussian 
blue, occurs in the process of steaming by the action of the acid bodies 
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in the colour or liberated in the steamer. Colours so produced are, 
however, not fast to soaping, and are not to be recommended. 

Steam Yellow— Chrome TellOW.— Chrome yellow can be applied 
as a colour of this class, the chromate of .lead being produced by the 
double decomposition which occurs between a mixture of chromate of 
barium and nitrate of lead when steamed. 

The following recipe is given bj Sansone in his book on printing : — 

Steam Chrome Yellow, 

6 Ibe. gum tragftcanth paste, 
4 lbs. lead nitrate ; diflsolye ; cool ; bnd add 
10 lbs. chromate of barium paste, 50 per cent. 

Chrome OranS^e* — Chrome orange can also be produced in the 
same manner by altering the ingredients of the colour, as shown in 
the following recipe, which we take from the same source : — 

Steam Chrome Orange. 

6 lbs. thickening, 

5 lbs. nitrate of lead, 
7i lbs. acetate of lead, 
15 lbs. chromate of barium, 50 per cent. 



SECTION III. 
THE STEAM STYLE : THE MORDANT COLOURS. 

This style is very often termed the "extract style," because, before the 
introduction, or, at any rate, the universal use of artificial alizarine 
and the various other allied colouring-matters, the extracts or 
decoctions of the various natural colouring-matters, dyewoods, and 
preparations were chiefly used in this process. 

The colours used for printing the cloth are composed of the colour- 
ing-matters and the mordants, along with, in many cases, other 
chemicals that are used either to assist in the combination of the 
colouring-matter with the mordant, increase the brilliancy of the 
resulting shade, or prevent the immediate combination of the colouring- 
matter with the mordant. This latter condition is necessary because^ 
if the insoluble colour lake is formed in the printing colour before it is 
printed, all the insoluble portion so formed will detach itself when 
the pieces are washed, and the shade will be flat and deficient in 
depth. 

The colouring-matters used are generally possessed of little colour 
themselves, but yield insoluble colour lakes when in combination with 
metals, and the shade obtained generally varies with the particular 
mordant employed — for example, alizarine printed with an alumina 
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mordant yields a red shade ; with a chrome mordant a claret shade ; 
and with iron a purple or purple-black shade. 

In addition to the extracts of the natural dyewoods, tannins, <fec., 
there is a large range of anthracene and alizarine colours which, 
used with alumina, chrome, and iron mordants, and modified in tone 
by the addition of tin and other metallic and organic bodies, yield a 
very large number of shades, which are further extended by combining 
several of the mordants and colouring-matters in the same printing 
colour. 

Previous to the cloth being printed, but after bleaching, it is pre- 
pared with a weak solution of oleine. The oleine prepare is made in 
vats fitted with stirrers working in a similar manner to the stirrers 
fitted to colour pans. To prepare 100 gallons of oleine prepare, 
7^ gallons of oleine are put into the empty vat, the stirrers started, 
and water from a tap above allowed to run, very slowly indeed, into 
the oleine, until the vat is filled to the 100 gallon mark. It is neces- 
sary to run in the water very gradually or it will not mix thoroughly 
with the oleine, and this would cause the pieces to be unevenly pre- 
pared. 

The oleine used should contain 40 per cent, of fatty acids, and when 
the prepare is finished it should stand at ^ Tw. 

The cloth having been bleached and dried, is passed through the 
oleine prepare, squeezed and dried on the machine described on 
p. 61 ; after which it is sheared and wound on centres ready for 
printing. 

In some works the goods are passed, immediately after bleaching 
and before drying, through the oleine prepare ; but this method is 
not to be recommended, as it is liable to cause the cloth to become 
unevenly prepared, the liquor in the box generally increasing in bulk 
and being diluted by the water expelled from the pieces as they pass 
between the squeezing rollers. 

We will now deal with the most important colouring-matters used 
in this style, and show (1) how they are used, and (2) the colours they 
yield when printed with the various mordants that yield shades of 
practical utility. 

LogfWOOd. — Logwood is purchased by the calico printer in three 
forms — viz., in chips ; in the form of a thick liquid, called '* logwood 
extract;" and as a thin liquid called "logwood liquor." Sometimes 
it is purchased in the form of a solid extract of a dark brown colour 
having a peculiar lustre. The chips are used for dyeing the " dyed 
styles ;'' and the other forms are used for printing. 

For the purpose of preparing printing colours for steam work, the 
liquor is by far the most suitable form to use ; so that, if the printer 
has the necessary space and convenience, it is better to prepare it from 
the chips in the works, as it is then in a purer condition than when 
purchased ready made. 
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Logwood liquor gives much better shades than the extracts in the 
more concentrated forms, as a considerable amount of the colouring- 
matter is oxidised and rendered thereby more or less useless to the 
printer during the process of concentration, even when done in 
vacuum pans. The thick extract will always be found to contain a 
large quantity of a dark tarry substance, which separates out when 
the extract is diluted ; if this finds its way into the printing colour, it 
will show up as dark stains, unless the shade is so dark as to hide 
them. 

The liquor should be stocked of such a strength as to show 12" on 
the Twaddle scale. 

When logwood is used for printing in the steam style, the mordant 
used with it in the printing colour is generally chrome, along with a 
substance which, on steaming, has an oxidising action. The iron 
mordant is chiefly used in the dyed style, but occasionally in the 
steam style. The oxidising agent is generally chlorate of soda, some- 
times mixed with ferricyanide of potassium or red prussiate of potash. 

Logwood is rarely used alone, the shade given being of too blue a 
tone; on this account it is generally mixed with some bark liquor to 
produce a more neutral shade of black or slate. 

We give below two recipes for blacks, and one recipe for a slate 
shade, which will illustrate the remarks just made : — 

Logwood Black. 

10 lbs. Indian corn starch, 

2 lbs. tapioca flonr, 
1 J gallons acetic acid, 12° Tw., 

7 gallons logwood liquor, 12° Tw., 

1 gallon bark liqnor, IT Tw., 

.3 pints Gallipoli oil. 

Boil well ; cool ; and add 
42 0Z8. chlorate of potaah. 

Cool ; and then add 
2 gallons acetate of chrome. 

The acetate of chrome in this recipe may be replaced by sulpho- 
cyanide of chrome, or, better, with a mixture of equal parts of the 
acetate and sulphocyanide of chrome. 

Logwood Black, 

Another black of a slightly different shade is obtained by the addition of 

2| lbs. red prussiate of potash 

to the above colour. 

Logwood Slate, 

2 gallons acetic acid, IT Tw., 

2 gallons logwood liqnor, 12° Tw., 

2 gallon bark liquor, 18° Tw., 

5 lbs. starch. 

Boil ; then add 

6 ozs. chlorate soda. 

Cool ; and add 
) gallon acetate of chrome. 
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For very many styles where logwood black was formerly used it 
lias been replaced to a very large extent by aniline black. 

Quereitron Bark. — Quercitron bark generally finds its way into 
the print works in the form of a thick extract, which, however, varies 
considerably in quality, according to the maker. Generally, the shade 
given is rather dull, but there is at least one brand which gives 
remarkably bright and pure shades, being prepared by a process 
■apparently known only to one or two firms. The process seems to 
be one of purification, or a method of extraction which enables the 
useful colouring principle to be obtained without extracting those 
bodies which have the effect of dulling the shade. From these two 
varieties of bark extract we can, by the same method of application, 
obtain two different shades, one being considerably brighter than the 
other. We shall refer to these two varieties as refined and common 
bark extract in the recipes which follow. 

Quercitron bark is used chiefly with acetate of chrome as the 
mordant, and yields dull yellow to gold shades. It is extensively 
used, along with alizarine orange and acetate of chrome, to produce 
several shades of brown and for mixing with many other colours used 
with the chrome mordant ; in fact, this is its chief use. To allow of 
the bark colour being added to both starch colours and colours made 
with British gum, it is usual to make up two standard colours with 
oach kind of bark extract, thickened with starch paste and British 
gum respectively. The standard colours keep well and are used for 
making up a very large number of shades. 

In addition to the bark extract, thickening and acetate of chrome, a 
certain proportion of acetic acid is nearly always added to the printing 
colour, to increase the length of time which the colour will keep in 
good condition. 

The following are examples of some colours and standards, to which 

reference will be made when recipes for colours made from mixed 

colouring matters are given :— 

Gold. 

H gallons water, 
25 Ibe. British gum, 
4^ gallonB refined bark liqnor, 12* Tw., 
Boil well ; cool ; and add 
1 gallon acetate of chrome. 

Bark Standard No, 1, 

1) gallons common bark liquor, 12° Tw., 
1^ gallons British gum thickening, 10 lbs. per gallon. 
Mix well, cold, in a tub, and add 

i gallon acetic acid, 12° Tw., 

i gallon acetate of chrome. 

Bark Standard No, £, 

This is prepared in the same way as No. 1, but the refined bark liqaor is used 
of the common kind, and thus it yields a brighter shade. 



I06 TEXTILE PRINTING. 

The two standard colours just given are both gum colours, or ooloara 
thickened with British gum, and these are used for mixing with 
colours thickened with the same thickening material. In addition to 
the above, two standard colours thickened with starch are required, to 
use along with starch colours. 

The two following recipes show how the bark is used with a starch 
thickening : — 

Bark Standard No. S, 

3 gallons water, 
i gallon acetic acid, S^'Tw., 
6 lbs. Indian com starch, 
1^ lbs. tapioca flour, 
3 gallons common bark liquor, 12° Tw. 

Boil; cool; and add (when quite cold) 
i gallon acetate of chrome. 



Bark Standard No, 4* 

This is made according to the recipe given for No. 3, using refined bark liquor 
instead of the common liquor. 

Quercitron bark can also be printed with other mordants, but the 
shades produced are of little practical utility. Perhaps the most use- 
ful are those produced with a tin mordant ; but they are fugitive and 
not so bright as those obtained from Persian berries. 

Persian Berries. — Persian berries are, like quercitron bark^ 
usually sold to the printer in the extract forms, made in two qualities, 
common and best quality, the latter giving the brighter shades. The 
quality of the various samples, even of the same description of extract, 
varies considerably, and all samples should be tested before purchase 
against those in use. This testing is best done by preparing two small 
batches of printing colour, using chrome as the mordant in one colour 
and tin in the other, following, on the small scale, the recipes given 
below. The colours should also be reduced with thickening to give 
several shades from each sample, as slight differences are more readily 
perceived in light shades than in dark ones. The colours are then 
printed on the same fent off the doctor of the printing machine, 
steamed in the usual way, and run through the open soaper, treating 
them, in fact, exactly as the pieces will be produced on the large scale. 
If there are too many samples for all of them to be printed on the one 
fent, several fents can be used, but care should be taken that the 
corresponding colour from each sample is printed on the same fent, 
otherwise no fair comparison could be made. 

The most useful shades are obtained by the use of acetate of chrome 
as the mordant, giving yellow and gold shades rather brighter than 
those obtained from the corresponding qualities of bark extract. The 
chrome berry colours are also used in the preparation of a large num- 
ber of shades by admixture with other colours. 

With alumina and tin, or a mixture of these two mordants, a very 
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bright and pure yellow is produced, which is unfortunately very 
fugitive. This colour is largely used, solely on account of its shade, 
but it shoidd be used as sparingly as possible (or only when compelled 
to do so, and then for small portions of the pattern) if it is desired Uy 
produce prints that may be considered fast 

The following recipes are for dark yellow shades prepared with 
acetate of chrome, and thickened with starch and gum respectively : — 

Berry Yellow No, U 

3S gallons common berry liquor, 16* Tw., 
i gallon acetic acid, 8* Tw., 
\ gallon cottonseed oil, 
7i lbs. wheat starch. 

Boil well ; and, while hot, add 
\ gallon gum tragacanth thickening. 

Cool; and add 
i gallon acetate of chrome. 

Berry Yellow No. 2. 

3 gallons common berry liqnor, le"" Tw., 
3 gallons British gnm thickening. 

Mix thoroaghly, and add 
1 gallon acetic acid, 8** Tw. , 

and add, finally, 
1 gallon acetate of chrome. 

The British gam thickening used in this colour is made by dissolving 10 lbs. of 
British gum in 1 gallon of water. 

If the shades given by the above two colours are not quite bright 
enough, brighter shades can be produced by using the better quality 
of berry extract. 

Bright Berry Yellow. 

10 lbs. British gum, 

5 gallons best berry Uquor, 20"* Tw. 

Boil; and add 

6 lbs. alum previously dissolved in 
2^ gallons hot water. 

Cool, and, when quite cold, stir in 
4 noggins tin pulp. 

CkQlSf Sumachy &C« — These astringents are used, along with a 
chrome mordant, to produce various shades by mixing them with 
other colouring-matters, the chrome serving to fix a dyestuff of the 
mordant class, while the tannic acid contained in them enables them 
to be used along with the tannic, or basic, colours. 

Used with chrome alone the shades given are very pale, and are of 
a fawn or holland shade. Printed with an iron mordant, slate shades 
are produced of rather a brownish tone. 

Examples, showing their application to the production of compound 
shades, will be found amongst the " Practical Becipes." 
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Alizarine* — Commercial alizarine is sold in the form of a yellow 
paste, nearly all the various manufacturers sending it out of 20 per 
•cent, strength — that is, containing 20 per cent, of its weight of solid 
matter. There are several shades obtainable, varying from an alizarine 
yielding with an alumina mordant a bluish-red to a yellowish shade of 
red. The various manufacturers affix various letters to the alizarine 
to denote the shade, the bluer shades generally being marked B or V;, 
And those of a yellower tone G or Y. It is, however, hardly safe to 
rely on these marks, and it is better to test each new sample for shade 
and strength against those in use. The paste should appear quite 
homogeneous in consistency, and should be so finely divided as to 
-enable a colour of a very pale shade to be prepared without any 
tendency to form specks due to particles of alizarine. Yarious makes 
•of alizarine vary considerably in the degree of fineness in which the 
particles of alizarine exist in the paste, and those should be selected 
in which the alizarine is in the finest condition. The tub or cask 
containing the stock of alizarine should be kept well covered up when 
not in use, so as to prevent the paste drying on the top, as it will be 
found that if the alizarine once becomes dry on the surface there will 
be a tendency for the colours prepared from it to be uneven, and, when 
in light shades, to show up in the form of specks, particularly if the 
•colour is prepared by mixing together cold thickenings and mordants 
with the alizarine. This difficulty is due to the fact that when the 
alizarine has once become dry it is nearly impossible to restore it to 
the same degree of fineness of division that it had originally. The 
same difficulty will also be experienced in the winter time when the 
temperature is very low ; the casks often arrive at the works in a 
partially frozen state, and when the ice has been melted it will be 
observed that the alizarine has a tendency to separate from the water 
in which it is suspended. 

In the steam style, alizarine is principally used with mordants of 
alumina or chrome, salts of tin, lime, and other materials, like oleine, 
often being added to influence the resulting shade either in brilliancy 
or tone. 

As wiU be noticed from the recipes appended, the mordants named, 
together with the various shades of alizcurine and other dyestuffi^ are 
mixed together to give various shades, and thus a very large range of 
shades are obtainable. 

The bluer shades of alizarine are used for reds and pinks, the 
yellower shades being employed for reds and salmon shades when 
alumina is used as the mordant. 

Chrome yields with alizarine various shades of claret, rather dull in 
tone, the shade depending upon the particular shade of alizarine used. 

The colours given with iron mordants are purple, varying in tone 
according to the kind of alizarine used. Alizarine is, however, used 
only to a limited extent with an iron mordant in this style, but it is 



THE PRINTING OF COTTON GOODS. IO9 

very largely employed in the -madder style, the mordant being printed 
on the cloth first and the alizarine applied afterwards. 

Alizarine red is produced by printing a mixture of alizarine with 
an alumina mordant, the sulphocyanide, or a mixture of sulphocyanide 
and nitrate, being generally used* In addition to the substances just 
named a certain proportion of acetate of lime is always employed. 
In many recipes for alizarine red, either olive oil or oleine will be 
found as one of the ingredients, being added to supply the necessary 
quantity of fatty acid to form the colour lake, in addition to that on 
the cloth before printing, and, like the latter, it has the effect of 
making the resulting shade both brighter and faster. The shade of 
red obtained varies with the kind of alizarine used, the yellower 
shades, often mixed with certain proportions of blue shade alizarine^ 
being chiefly employed. For very bright yellow-toned reds the 
mixture of sulphocyanide and nitrate of alumiua is generally used, 
as it is found that the presence of nitrate of alumina yields a more 
fiery red than any of the other alumina mordants. The presence of 
tin also has a remarkable effect in increasing the brilliancy of the 
shade ; this metal is usually introduced in the colour in the form of 
oxalate of tin (see p. 72). Formerly acetate of alumina was very 
largely used for the preparation of steam alizarine red printing colours, 
but now the sulphocyanide is almost exclusively used, one great 
advantage arising from its employment being that it is not so sensitive 
to the presence of small quantities of iron that may find their way 
into the colour, either in preparation or during the printing, the 
presence of the merest trace of iron completely spoiling the reds 
made with the acetate of alumina mordant. The printing colours, in 
addition to the chemicals just mentioned, should also contain a 
certain quantity of an organic acid, acetic acid being the one usually 
selected, but it will be found far better to use a little tartaric acid, 
as this acid (not being volatile) remains on the piece during its 
passage through the steamer. 

The following recipes are examples of colours prepared on the 

lines indicated : — 

Alizarine Red, 

11 gallons starch thickening, 
4 gallons alizarine, 20 per cent., 

2 gallons oxalate of tin, 

3 gallons acetate of lime, 30" Tw., 
2 gallons oleine, 

1 lb. tartaric acid, 
1 gallon water. 

The above should be prepared and kept in stock. ,When required 
fbr printing, the sulphocyanide of alumina should be added in the fol- 
lowing proportions :— 

12 gallons stock colour, 
1 gallon sulphocyanide of alumina. 
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Alizariiie Bed. 

*24i galloDB starch thickening, 
4 gallons alizarine, 20 i>er cent., 
3 gallons sulphooyanide of almnina, 
1 gallon nitrate of alumina, 15*" Tw., 
i gallon acetate of lime, 30** Tw. 

These two colours are made up both with starch and British gum as 
the thickening for use along with colours, and for patterns requiring 
gum or starch colours respectively ; the gum colours print more solid 
or even, but much lighter in shade, than those made from starch ; 
rhence they are used in open blotch patterns. 

Alizarine pink is made with the blue shade of alizarine, using 

sulphooyanide of alumina as the mordant, the following being a 

.good recipe : — 

Alkarine Pink, 

23 gallons British gum thickening, 

3^ gallons alizarine, blue shade, 20 per cent., 

1^ gallons oleine, 

4 gallons oxalate of tin, 
2^ gallons acetate of lime, 
1 J lbs. tartaric acid, 

1 gallon water. 

Instead of the tartaric acid, 1 gallon of acetic acid, 8* Tw., may be 
used. 

For printing take — 

12 gallons alizarine pink (as above), 
1 gallon solphocyanide of alumina. 

A starch colour should also be made, using the same recipe, and be 
li:ept in the colour shop. 

The lighter shades of pink are prepared from the above strong 
<;olours by adding more thickening, special care being taken to ensure 
perfect mixing of the colour with the thickening, adding the latter 
very gradually, stirring the whole of the time, and continuing for some 
time after the whole of the thickening has been added. 

If the thickening used for reducing the shade of the pink is mixed 
with a little sulphooyanide of alumina, the shades obtained are con- 
siderably brighter, but there is a tendency for them to yield an uneven 
shade on steaming, the pieces often showing yellow patches. This 
increased brilliancy of shade is no doubt due to the increased propor- 
tion of sulphooyanide preventing the iron contained in the thickening 
from influencing the shade, and the difference is more noticeable when 
British gum is used for reducing the colour. 

The claret shades produced with the blue shades of alizarine, with 
acetate of chrome as the mordant, are very .largely used, not only as 
self colours, but also for mixing with the extremely large variety of 
other dyestufb that are fixed in the same manner. When the shades 
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&re required for use in mixing, a standard colour is generally prepared, 
using alizarine, thickening, and acetate of chrome only. Two stock 
colours should be made up, one thickened with British gum and the 
other thickened with a mixture of starch and dragon, and these are 
used with other colours thickened with similar substances. 

Chrome Alizarine Standard No. 1. 

3 gallons BritiBh gnxn thickenuig, 
I gallon blue shade alixarine, 
i gallon acetate of chrome. 

The starch colour is prepared in a similar way, using 4 gallons of a 
thickening prepared with a mixture of starch and gum tragacanth. 

Alizarine, printed along with acetates of chrome and lime, yields a 
fine dark claret shade, the colour prepared with a starch thickening 
being the darker in shade. The following is an example of a colour 
made up in this way : — 

Alizarine Claret, 

3 gallons British gum thickening, 
1 gallon alizarine blue shade, 
i gallon acetic acid, 
i gallon acetate of lime, 
1 gallon acetate of chrome. 

The starch colour is made up in a similar manner to the above gum 
colour. 

When brighter shades of claret are required than those given by the 
use of the above recipes, a mixture of the above colours, and the 
alizarine red printing colour given on p. 109 is'used ; by varying the 
proportions of the two colours a variety of shades can be obtained. 

The violet shade produced by using iron along with alizarine is also 
sometimes useful, and with this colour it is better, if possible, to print 
it on cloth that has not been prepared with oleine. This, however, is 
rarely possible if there are any other colours on the same piece which 
require oleine-prepared cloth. 

Alizarine Violet. 

8 gallons starch thickening, 

1 gallon alizarine, 

i gallon acetic acid, 8* Tw., 

2 gallon iron liqnor, 

i gallon acetate of lime. 

The violet produced with alizarine and an iron mordant can be 
brightened in shade by the addition of some methyl violet solution. 

Orange Alizarine— Nitro-AIizarine.— Orange alizarine occurs 

in commerce in the form of a yellow paste, much lighter in colour, 
and. considerably thinner in consistency than ordinary alizarine. It 
IB usually sold contnining 15 per centw of solid matter. 
In calico printing orange alizarine is used to a very large extent, 
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both as a self colour along with either alumina or chrome mordants,, 
and in a very large number of mixed shades. 

With alumina, orange alizarine yields fine bright orange shades, and 
with a chrome mordant fine orange brown shades. The printing 
colours prepared with orange alizarine, especially those prepared with 
an alumina mordant^ do not keep well when made ; consequently, they 
should be prepared as required for use. 

The following colours are generally used, thickened with starch and 
gum respectively, according to the character of the pattern : — 

Alhcwme Orange, 
4 gallons starch paste, 
1 gallon orange alizarine, 
i gallon sulphocyanide of alumina, 
i gallon acetate of lime. 

Alizarine Brown. 

8 gallons British gum thickening, 

6 gallons orange alizarine, 
Si gallons acetate of chrome, 
1^ gallons acetate of lime. 

The shade can also be varied by the use of both alumina and chrom& 
with the orange alizarine in the same printing colour. 

Alizarill6 Blue S. — Alizarine blue is used by the printer as the 
soluble compound sold as alizarine blue S. It gives with acetate of 
chrome fine dark blues; when reduced in shade the blue is fairly 
bright and of rather a reddish tone. The chrome mordant colour ia 
also used for making several shades of grey, the shade of the alizarine . 
blue being turned by the addition of other colours. Alizarine blue S, 
when mixed with acetate of chrome in the printing colour, will not 
keep for many days, the colour lake being formed in the colour, and 
the shade when printed becoming gradually paler; hence it is the 
custom to prepare the stock colours without any acetate of chrome, 
and to add the latter just previous to use. The colour can be thick- 
ened either with gum or starch ; it is advisable to add some Gallipoli 
or castor oil to the colour. 

In preparing the colour the thickenings must be boiled and well 
cooled before the alizarine blue S is added ; the latter should be first 
dissolved in cold water and the solution sieved into the thickening 
and well mixed. The colour so prepared is then put into stock, and 
when actually required the proper quantity of acetate of chrome ia 
added to the colour and then straioed. 

Alizarine blue S is also printed with a zinc mordant ; the sulphite 
being ihe salt generally used. The shade obtained with a zinc mordant 
is brighter, but not quite so fast as that obtained with chroma 

Below we give recipes for alizarine blue S with chrome and zinc 
mordants, and the thickenings used for these colours when either a 
gum or starch colour is required : — 
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Starch Thkhening for Alizarine Blue, 

30 gallona water, ^ 

50 lbs, Indian com starch, 
20 lbs. tapioca floor, 
24 gallons colour oil. 
Boil well, and cooL 

Gum Thickening for Alizarine Blue, 

6 gallons water, 
60 lbs. British gam. 

Boil ; cool ; and add 
1 gallon castor oil. 

Alizarine Blue Stock Colour, 

1 gallon thickening, 
1 gallon water, 
1^ lbs. alizarine blue S. 

The thickening in the recipe just given may be either the gum or 
starch thickening named above. The alizarine blue should be dissolved 
in the water cold, then strained, and gradually mixed with the 
thickening. The colour so far prepared is then put into stock. Both 
the starch and gum stock colour should be prepared ready for the 
addition of the mordant. 

. When required for printing the mordant is mixed with the stock . 
colour and the colour brought to the required shade by the addition 
of ordinary gum or starch thickening. The following proportions 
of stock colour and mordant should be taken : — 

Alizarine Blue Printing Colour, 

8 gallons alizarine blue stock colour, 
i gallon acetate of chrome. 

To prepare a colour with a zinc mordant, the following proportion of 
stock colour and mordant should be employed : — 

Bright Alizarine Blue Printing Colour, 

8 gallons alizarine blue stock colour, 
1 gallon sulphite of zinc. 

Brilliant Alizarine Blue (F. B. & Oo.) is a dyestuff extremely 
useful to the printer. By mixing it with some of the yellow printing 
colours that are fixed with chrome, very fine bright green and olive 
shades are produced. The chrome lake is quite fast to light. 

BrilliarU Alizarine Blue, 

10 lbs. brilliant alizarine blue S P, 
1^ gallons hot water, 
8^ gallons acetic starch thickening, 
3i lbs. acetate of chrome, 28*" Tw. 

Dissolve the blue in the hot water, then gradually add it to the thick- 
ening, after which add the acetate of chrome. The colour is then 
ready for printing. 
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Brilliant alizarine blue maj be printed on cloth prepared with oleine 
or unprepared cloth, and is treated in exactly the same way as the 
other chrome mordant colours. 

Alizarine Indigo Blue. — Alizarine indigo blue is sold in the 
liquid state, which merely requires the addition of the thickening 
and the mordant to prepare it for printing. The shade given by 
alizarine blue indigo is much purer or bluer than alizarine blue S, 
and is quite satisfactory in its fastness to the action of light and 
soap. The following is an example of a dark shade prepared with 
this colour, the mordant being acetate of chrome with which the 
colour is usually printed : — 

Alizarine Indigo Blue, 

i gallon alizarine indigo blue, 

4 gallons thickening, 

i gallon acetate of chrome. 

Alizarine Green S is used in exactly the same way as alizarine 
indigo blue, acetate of chrome being the mordant generally used. 
The colour is much greener in tone than alizarine indigo blue, and, like 
the latter, is practically fast to soap and light. The same proportions 
of colour, thickening, and mordant can be employed for a fairly deep 
shade. The colour is rather a blue having a green shade than a 
green colour. 

Alizarine Cyanine (F. B. & Co.). — The alizarine cyanines are 
made in several shades, and are print^ed either with chrome or alumina, 
different shades being obtained according to the mordant used. 

Alizarine Cyanine R (F. B. & Co.). — This colouring -matter is. 
sold in the form of a paste. It yields blue shades with acetate of 
chrome and violet with an alumina mordant. The shade obtained 
with acetate of chrome is rendered redder in tone if acetate of lime 
is added to the colour. 

Chrome Colours with Alizarine Cyanine R, — The colour with which 
all our trials have been made was prepared as below : — 

Alharine Cyanine B. 

4 gallons British gum thickening, 
1 gallon alizarine cyanine K, 
I gallon acetic acid, 8° Tw., 
1 gallon acetate of chrome. 

The pieces were printed on oleine-prepared cloth, steamed for one and 
a quarter hours in the continuous steamer, and passed through the 
open soaper. 

The shade given by the above printing colour is a dull blue with a 
rather greenish tone, which is practically fast to soaping and light. 
Reduced in strength by the addition of eight times its bulk of 
thickening the shade is a bluish-grey, which is also fast to light and 
to the action of a boiling soap solution. Steamed under 12 lbs. pres- 
sure the shade is slightly purer in tone. 
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The above colour may be made to give a redder shade by the 
Edition of ^ gallon acetate of lime to the quantity of colour given* 

Alumina Colour vntk Alizarine Gyanine R, — The alumina colour 
is printed with the following recipe : — 

I 

Alizarine Oyanine H. 

1 gallon thickening, 

i gallon alizarine cyanine R, 

i gallon acetate of alamina, 12° Tw., 

1 noggin acetic acid, 8** Tw. 

The shade of the alumina colour is a dull violet, which is fast to 
light, but only moderately so to soap. The addition of acetate of 
lime to the printing colour makes the colour looser to soap than 
without this addition. Steaming under 12 lbs. pressure makes the 
shade very much redder in tone and increases its &3tness to soaping. 

Alizarine Cyanine R R Ris redder in shade than the R R mark, 
•and behaves in the same way with regard to the action of light and 
soap. The printing colour is prepared in a similar manner to that 
used for the R R shade. 

Alizarine Cyanine G is considerably greener in shade than the 
•other marks of this colouring-matter, is equally fast, and is applied 
in the same way. The colour containing acetate of chrome yields a 
greenish-blue shade and the alumina colbur a blue. 

Alizarine Cyanine Blaek G (F. B. & Go.).— This colouring- 
matter is shown in pattern No. 3. The pattern has been printed with 
•the following colour : — 

The thickening was first prepared from the materials named : — 

Thickening for Alizarine Cyanine, 

145 parts wheat starch, 
20 parts light British gum, 

105 parts gum dragon thickening (6} ozs. per gallon), 

106 parts acetic acid, 9° Tw., 
25 parts olive oil, 

600 parts water. 

'These ingredients are well boiled together in a colour pan and cooled. 
The printing colour was made up as below :— 

Alizarine Oyanine Black, 

30 parts alizarine cyanine black O 
dissolved in 
5 parts ammonia 
were added to 
240 parts thickening, 
13 parts acetic acid, 
5 parts acetate of chrome, 
2 parts acetate of lime, 23** Tw, 

^The above will yield a very dark shade. The pattern was printed 
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with the above prepared colour reduced with gum solution, as- 

below : — 

Printing Colour, 

3 gallons above colour, 
2 gallons thickening. 

Alizarine cjanine black G is fast to both light and soaping. 

Alizarine Bordeaux (F. B. & Oa).— Alizarine bordeaux is sold in^ 
two shades marked B and G. They can be used either with sulpho- 
cyanide of alumina or acetate of chrome as mordants. With alumina 
they yield very fine claret shades, the G mark being the brighter and 
yellower of the two shades. With acetate of chrome very dark black 
blues of rather a rusty tone are produced, which, when reduced in 
shade, are much redder than the dark colour. The alumina shades- 
are by far the most useful, both for use alone and along with other- 
colours. 

Both marks are best used as directed below : — 

Thickening for Alizarine Bordeaux. 

18 lbs. Indian corn starch, 

6 lbs, tapioca flour, 
1| gallons acetic acid, 8^ Tw., 

i gallon colour oil, 

3 gallons gum tn^gacanth thickening, 
12. gallons water. 

Boll well together and cool. 

Alizarine Bordeaux. 

Si gallons thickening, 

f gallon alizarine bordeaux, B or 6, 

i gallon sulphocyanide of alumina, 

3' pints acetate of lime, 

i gallon oleine^ 
2{ noggins oxalate of tin. 

Alizarine bordeaux should be printed upon oleine-prepared cloth*. 
If it can be ari*anged, it is advisable, after steaming, to pass the pieces- 
through a chalk bath and to soap afterwards. 

The shades produced with the alizarine bordeaux are quite fast to- 
light and soap, the shade being turned only very slightly redder when 
chemicked. They are particularly useful for preparing bright salmon, 
and claret shades. 

Alizarine Yellow (B. A. & S. F.). — The alizarine yellows made by 
the Badische Co., and sold in the form of pastes under the names of 
alizarine yellow and alizarine yellow A, give bright yellow shades in- 
clining to a maize shade in tone with alumina. The colours should be 
made up with sulphocyanide of alumina, with the addition of acetic 
acid and acetate of lime. The shades are quite fast to soap and light, 
and it is a very useful colour for mixing with alizarine to produce fast 
and bright scarlet shades, and for all purposes where the addition of a . 
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*1[>riglit and fast yellow is required to turn the shade of other colours 
•containing sulphocyanide of alumina. It is rarely used alone, as there 
are other colours giving practically the same shade with other mordants 
which are cheaper. 

Alizarine Yellow C of the same firm is applied in the same way as 
the other alizarine yellows, using an alumina mordant. It is greener, 
but duller in shade, than the A mark, and is equally fast to light, soap, 
■and the action of chemic. 

Alizarine Yellow G (M., L. <& B.). — Alizarine yellow G G is one 
of the brightest and purest yellows we have at the present time, fixed 
with a chrome mordant. It is quite fast to soaping and light, and it 
is used, on account of its fastness, for the preparation of mixed shades. 

GambineS (It. H. k S.).— The colours made by this firm, and sold 
under the name of gambine, are made in several shades. They are 
printed with acetateof chromeas a mordant, and yield a series of shades 
varying from yellow to brown. These shades are quite fast to the 
action of lights and practically so to boiling soap solutions. They are 
largely employed in the production of mode shades. 

Anthracene Yellow B N (Cassella). — This colouring-matter, which 
is shown in pattern No. 1, is very useful to the calico printer on 
•account of its fastness to light and soap ; it yields a fairly bright 
yellow shade with a chrome mordant, and is a very useful colour for 
producing compound shades. 

Anthracene yellow is printed with acetate of chrome, and can be 
thickened with either gum or starch paste. 

AfUhrctcene YeUow B N. 

1 part anthraoene yellow, 

6 parts water, 
12 parts thiokenmg. 

Mix well, and add 
2) parts acetate of chrome. 

Anthracene Yellow G G is much greener in tone than the B N 
mark, is equally fast to light and soap, and is fixed with acetate of 
chrome. 

Anthracene Brown is useful for modifying the shade of other 
dirome mordant printing colours, and occasionally as a self colour. 
The following recipe may be used to prepare a dark shade, from which 
the paler shades can be prepared by the addition of more thickening :«— 

Anihrobcent Broum, 

15 lbs. anthracene brown R paste (F. B. & Co.), 
8 gallons thickening, 
1 gallon acetate of chrome, 28* Tw. 

The colour can be printed either on ordinary or prepared cloth, but 
the best results are obtained on the pure tissue. 
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Chrome Orange (F. B. & Co.). — This colour gives a bright orange 
with a chrome mordant ; hence, we suppose, its name. We consider 
that it is, nevertheless, a mistake to call a new colour by a name already 
in use for a well-known pigment. It is likely to cause some little 
annoyance in the store-room where the colours are kept ; due to the 
man in charge, who is rarely more than a mere storekeeper, sending 
the wrong colour to the colour shop. Chrome orange is extremely 
useful on account of its bright orange shade when used with a chrome 
mordant, which enables many mixed shades to be prepared with the 
other chrome mordanted colouring-matters. It will be remembered 
that alizarine orange yields with chrome an orange brown shade ; 
consequently, chrome orange is one of the brightest orange colouring- 
matters which can be fixed with a chrome mordant. The shade 
corresponding to that given by chrome orange is obtained by the use 
of alizarine orange with an alumina mordant, and this, in common with 
all the colours requiring alumina mordants, is very liable to show 
specks on the finished prints. Many of these specks are due to the 
iron, (kc, contained in the dust which will settle on the pieces however 
careful one may be during the many processes which the cloth passes 
through before it is finished. Aluminarmordanted colours, especially 
in such bright shades as that under consideration, are also more liable 
to become soiled in soaping, should' the soap in the open soaper become 
soiled with the other colours that are printed on the same piece, than 
chromemordanted colours. 

The colour is shown in pattern No. 4, and has been printed with the 

following recipe : — 

Chrome Orange, 

30 parts chrome orange, 
62 parts thickening, 
8 parts acetate of chrome. 

The colour is not quite so fast to soaping as the alizarine colours 
generally are. It withstands the action of light rather better than 
soaping, but still it is not up to the standard of &stness possessed by 
similar shades made with the colours containing alumina as the 
mordant. The shade is quite unaltered when passed through the 
chemic solution at 2' Tw. on the chemicking machine. 

Indian Blue, Direct Blue, &C. — There are on the market at the 
present time a range of dark blue colours which are sold under a great 
variety of names, such as the above, and which are used very largely 
for the production of dark blue colours. They are probably prepared 
from logwood which has first been oxidised with bichromate of potash 
and then dissolved in a solution of bisulphite of soda ; the colour so 
produced, which yields a dark grey or black, is shaded by the addition 
of methyl violet and brilliant green. At any rate the shade, yielded 
by such a preparation, matches in appearance and shade the prepara- 
tions sold under these names. These colours require merely the 
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addition of thickening to prepare them for printing. They are used 
both as self colours and for darkening other blues. The colour is cheap 
and is fast in dark shades, but when reduced to yield a pale shade it 
is not satisfactory in its fastness to light. 

Opal or Coeralein Blue. — ^The blues, obtained from rosaniline, are 
sold to printers in the form of pastes and yield some very bright shades 
of blue, which, however, are very loose to light. They are used when 
an extremely bright shade is required, brighter than could be obtained 
with any of the faster shades. 

These blues can be printed, we can hardly say fixed, with either 
acetate of chrome or with a mixture of alumina and arsenic, the latter 
mordants yielding the brighter shades. 

The following is an example of a colour prepared with a chrome 
mordant : — 

Bright Blve, 

1 gallon opal blue paste, 
20 gallons thickening, 
1 gallon acetate of chrome. 

The alumina arsenic thickening used for preparing the bright shade 
is prepared as follows : — 

Alumina-Argenic Thkhening, 
1 gallon starch paste, 
1 gallon acetate of alumina, 
1 pint arsenic solution. 

The starch paste should be made much thicker than usual to allow 
of the addition of the acetate of alumina without making the mixture 
too thin. The arsenic solution is prepared by dissolving 4 lbs. of white 
arsenic (arsenious oxide) in 1 gallon of crude glycerine, the latter 
solution being kept in stock for this purpose. 

The printing colour is simply prepared by Feducing the colour paste 
with the prepared thickening, using quantities in accordance with the 
depth of the shade required. The following proportions yield a 
medium shade of blue from which the pale shades can be prepared by 
the addition of more thickening : — 

Opal Blue. 
1 gallon opal bine, 
3 gallons arsenic-alomina thickening. 

In some countries the import of prints containing arsenic is pro- 
hibited ; consequently, a colour prepared as above should not be used 
for such markets. 

Chrome Blue (F. B. & Go.) Chrome blue is a useful colour for 

brightening other colours fixed in the same way, and is employed in 
preference to the blue made from methylene blue for printing along 
with (in two colour patterns) alizarine red, as it does not bleed off the 
cloth during soaping and dull the shade of the red. It does not, how- 
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ever, withstand the action of chemic so well, so that care mnst be 
taken not to chemic too strongly. 

3 Ibi. chrome hltie paste, 
10 gftllons starch thickeDing, 

1 gallon acetate of chrome, 28" Tw., 

2 gallon water. 

The colour shoald be printed on oiled cloth, steamed, and soaped as 
usoal. 

Coerulein. — Coemlein occurs in commerce as a dark paste, almost 
insoluble in water. By the action of bisulphite of soda upon the 
coerulein paste, the coerulein is converted into the bisulphite com- 
pound, and thus rendered soluble, in which state it exists in the 
printing colour. Coerulein yields dark dull green or myrtle shades 
on cotton, and is used with a chrome mordant. 

For a dark green shade the following proportions should be used : — 

(/oertiZem. 

3 gallons starch thickening, 
1 gallon coemlein paste, 
J gallon acetate of chrome. 

The above mixture can be kept in stock, and the coerulein contained 
in it converted into the bisulphite compound when actually required 
for use. The latter operation is performed by carefully mixing the 
colour in a tub with bisulphite of soda solution, and allowing it to 
^stand, with occasional stirring, for two hours for the combination to 
take place. The following proportions answer this purpose well in 
practice : — 

15 gallons of the coemlein mixture, 
2 gallons bisulphite of soda. 

The above printing colour gives a very dark shade of olive green ; 
the lighter shades are made by reducing the colour with more thick- 
ening. When the colour is to be reduced it is better to first mix the 
strong colour with a little more bisulphite than that given, and to add 
a small additional quantity of acetate of chrome to the reduction. 

Coerulein yields rather dull shades, but the colours are extremely 
;fkst to both soaping and light. 

Steroslne Grey (H. H. & S.) gives a useful shade with a chrome 
mordant, and the shade can be modified by the addition of any of the 
other chrome-mordanted colours. The colour is fairly fast to light 
and washing. It has the property of dyeing unmordanted cotton a 
:flne shade of grey. 

' The printing colour is prepared according to the recipe given 
"below : — 
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Slerosine Grey. 

2i gallons steroeine grey paste, 

15 gallons thickening, 

li gallons acetate of chrome. 

This colour is shown in pattern No. 2. 

The steam colours requiring mordants are, as stated in the earlier 
part of this section, usually printed upon cloth which has previously 
been prepared with oleine. They can all be printed upon cloth not 
so prepared, if this should be necessary, but the shades so obtained 
.are, generally speaking, not so full, bright, or as fast as when the 
cloth has been previously prepared. 

The actual printing of the colours does not need any more particular 
attention than usual, but there are some colours, notably pale pink 
shades, which are rather sensitive to the action of dry heat, such as 
.the goods are subjected to as they pass over the drying chests of the 
printing machine; care, therefore, should be taken that such pieces 
..are not allowed to remain stationary on the chests, otherwise parts 
will become overheated ; these parts, as also the divisions between the 
•drying chests, will be distinctly shown on the finished prints. 

After the goods leave the printer^s hands they are occasionally hung 
in the ageing room for a few hours, but generally, if there are no 
colours on the piece which specially require ageing, they are sent 
direct to the steamer. 

Some of the colours, for example alizarine blue S and others of a 
similar nature, are liable to show markings if the thickening material 
should become broken before entering the steamer, and special care is 
required to guard against this occurring. 

Alizarine colours, and colours which have a tendering action upon 
the cloth during the time they are in the steaming chamber, are 
frequently passed through the vapour of ammonia previous to their 
entering the steamer. 

These colours require steaming for about 1^ hours at low pressure 
in the cottage steamer, but if the continuous steamer is used the 
operation should be continued for the same length of time, sending 
ihe pieces through the machine twice. 

. After the goods have been steamed they are then ready for soaping. 
.This operation is usually done by passipg the goods through the open 
-soaper, which removes the thickening and the soluble salts contained 
on the goods, while the top colour is detached by the action of the 
soap combined with the force applied to the piece by the spirt pipes 
and beaters. 

As the pieces are received off the drying tins of the soaping machine 
they are sent for chemicking, bluing, or finishing, according to the 
apecial requirements of the colouring. 
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SECTION IV. 

THE STEAM STYLE : THE BASIC OR TANNIC COLOURS. 

The class of colouring-matters known as the ''basic colours" are 
largely used bj the calico printer and comprise some very important 
colours. These colouring-matters are frequently termed ''tannic 
colours," especially in the print works, because they are fixed on the 
cloth by the use of tannin or tannic acid. 

The basic colours have practically no affinity for the cotton fibre^ 
but they have the property of forming an insoluble colour lake when 
they are mixed with a solution of tannic acid and steamed, after print- 
ing upon the cloth ; the colour lake so formed is rendered much £Eister 
to soaping by passing the pieces afterwards through certain metallic 
salt solutions, by which a compound lake of the colour base, tannic 
acid, and the metal is formed. The salts of antimony and tin are 
principally used for this purpose, especially the former. 

In practice these colours are applied as described below. 

The cloth, previous to printing, is prepared with oleine, exactly 
as described on p. 103. The preparation of the cloth with oleine 
materially increases the brilliancy of the shades obtained, and renders 
them faster to the action of boiling soap solutions. When the use of 
oleine-prepared cloth is inadmissible, the colours may be printed upon 
unprepared cloth, but with less satisfactory results. 

The printing colours generally consist of the colouring-matters 
(thickened with a suitable thickening for the kind of pattern in hand), 
tannic acid, acetic acid, and usually a small quantity of a non-volatile 
organic acid. We will notice each of these ingredients separately, and 
describe the influence or use of each. 

The kind of tannin, or form of tannin material, used varies with the 
nature of the colour employed, with reference to the brilliancy of the 
shade required. For the majority of the printing colours, ordinary 
commercial tannic acid, sometimes known as "common tannic acid," 
is employed, but as this always imparts a more or less yellowish-brown 
tinge to the colours, the amount depending upon the purity of the 
tannin used ; the purest form of tannic acid commercially obtainable is 
occasionally employed for pale shades, which are required specially pure 
in tone, notwithstanding its high price. For dull shades, like greys, 
&c., and on the score of economy where the shades are only wanted of 
a rather dull hue, sumach extract is used in place of the more expensive 
tannic acid. There are on the market several purified sumach extracts 
from which most of the injurious colouring-matter has been removed, 
in some cases so completely as to enable them to be employed for the 
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fixation of even bright colours ; they are proportionally cheaper than 
tannic acid. 

In ail recipes for printing colours containing basic dyestufifs, acetic 
add will be found. The acetic acid is added to retain the whole of the 
ingredients of the colour in solution and is always necessary. Printers^ 
colours are generally thickened with either starch or British gum, the 
latter containing starch. Tannic acid, which is always present in the 
colours now under consideration, forms with starch a precipitate when 
the solutions are not acid, and the acetic acid is added to the colour to 
prevent this precipitation. The solubility of some of the colours of 
this class in water is not enough to allow of strong or deep shades 
being obtained, but as they are generally much more soluble in acetic 
add, the latter is usually employed for their solution. Acetine (gly- 
ceryl acetate) is also used for the solution of some colours which are not 
sufficiently soluble in acetic acid or water. The acetic acid prevents, 
the immediate combination of the colouring-matter with the tannic 
acid, holding them in solution until the colour has been printed and 
forced into the texture or fibres of the cloth, and only allowing them 
to combine and form insoluble colour lakes when the acetic acid is 
removed during the drying of the pieces as they pass over the drying 
chests of the printing machine and when they are afterwards steamed. 
The amount or concentration of the acetic acid in the printing colour 
necessary to prevent the combination of the colour base with the tannic 
add depends upon the particular colouring-matter used, some coloura 
having a much greater affinity for the tannic acid than others. When 
a colouring-matter requires an abnormally large amount of acetic acid 
to prevent the formation of an immediate precipitate when mixed with 
the tannic acid, and especially when it is of a bright shade, it requires 
special attention both in the colour shop and printing room. Colour 
tubs and boxes are required for this colour alone, as the presence of a 
large quantity of acetic acid would dissolve colour from the tub or box, 
however carefully they may have been washed, and cause it to be 
soiled, unless the colour last used in the box was of the same 
shade. 

The addition of a small quantity of a non-volatile organic acid, 
usually tartaric acid, to the printing colour preserves the addity of 
the colour on the cloth (after the acetic add has been removed) during 
the processes of drying and steaming, and during the latter process 
enables the dyestuff to readily enter into the fibres of the cloth. The 
small quantity of tartaric acid usually employed does not prevent the 
final complete combination of the colour base with the dyestuff. The 
tartaric add has also an influence in preventing the formation of the 
tannin starch compound mentioned above to some extent, and the 
pieces are, after fixing and washing, somewhat softer to the touch than 
they would be without this addition. This is particularly noticeable 
with Golonrs thickened with starch, and is due to the starchy matter 
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being more completely removed, owing to the more soluble condition 
in which they exist on the cloth. 

The colours used for obtaining the various shades will be noticed 
later. 

When the printing colour has been printed upon the cloth, part of 
it is forced by the pressure of the printiug roller against the blanket 
and cloth into the fibres of the latter, a considerable portion of the 
colour still lying upon the face of the cloth. The piece then passes 
over the drying chests of the printing machine, where the piece is 
•dried, and practically the whole of the acetic acid contained in the 
printing colour is evaporated away. When the goods enter the 
steamer the remaining small quantity of acetic acid is quickly expelled 
from the dried colour, but as the thickening material is softened by the 
moisture in the steam, the tartaric acid, under the influence of the 
heat and moisture, renders the tannic colour lake more or less soluble, 
or in such a condition that it will penetrate into the fibres of the cloth, 
instead of lying principally on the surface, as it does before it enters 
the steamer. 

After steaming, the colours are ready to be passed through the fixing 
solution, and to have the thickening materials removed either by wash- 
ing or soaping. Both these operations are usually done at the same 
time in the machine known as the open soaper (see p. 50), the fixing 
liquor being placed in the first tank. The liquor is kept at the boiling 
temperature by means of an open steam pipe, and the compartment in 
which the liquor is placed is usually capable of -containing about 500 
gallons of fixing solution. The machine is generally run at such a 
speed that the pieces take about seven seconds to pass through the 
boiling fixing liquor. The fixing solution almost universally used 
is composed of a solution of tartar emetic containing chalk in suspen- 
sion, the following being about the usual strength and proportions 
of the ingredients : — 

Tartar JBmeUe Fixing Liqucr. 

4 oz. tartar emetic, 
i oz. chalk, 
1 gallon water. 

The tartar emetic fixing liquor is prepared in large iron tanks situ- 
ated above the level of the tank of the apaper, and connected with the 
latter by means of pipes, taps being provided to allow the liquor to 
flow into the soaper as required. 

The chalk is used in the flxing liquor in order to keep the solution 
neutral Practically the whole of the tartaric acid contained in the 
thickening on the piece leaves the cloth and passes into the fixing 
liquor ; hence, unless chalk or some other substance capable of neutral- 
ising it was present, the solution would very quickly become acid, and 
the acidity would, to some extent, prevent the combination of the 
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antimony contained in the emetic from combining so completely and 
qnickly with the tannin colour lake on the cloth. Again, as the anti- 
mony is abstracted from the tartar emetic, the acid with which it waa 
combined is set free, and the chalk also serves to neutralise acidity due 
to this chemical change. 

Tartar emetic is still the salt most generally employed for the fixing 
of tannic colours on cotton prints, but many substitutes have been, and 
are now, offered to the printer. The oxalate of antimony, a double 
oxalate of antimony and potassium, and the double fluoride of anti- 
mony and potassium, are two of the substitutes which are used to a 
somewhat limited extent. Both these substances are sold at prices 
which are cheaper in proportion to the quantity of oxide of antimony 
they contain than tartar emetic, but, from our own trials, we could 
never find any advantage arising from their use, and we have usually 
found them much inferior in their fixing power to tartar emetic, even 
when a larger proportion of antimony in the form of these substitutes 
is used in the fixing liquor containing chalk, as described above. 
Probably one of the reasons why many of these antimony preparations 
are inferior in their fixing i)Ower to tartar emetic is that much of the 
antimony they contain is precipitated when they are boiled with the 
chalk, the resulting precipitated antimony oxide being then in a more 
or less useless condition for combining with the tannic colour lake. 

Many of the basic aniline colours, when printed in dark shades, 
have a peculiar bronzy appearance, due to the concentration of the 
printing colour, and the fact that there is a large quantity of colour 
lying loosely on the surface of the cloth. Colours of this nature are 
always soaped after fixing, but for a very large number of colours 
washing is all that is necessary, and is cheaper. The soap solution^ 
containing about ^ ounce of good quality soap per gallon, is placed in 
the other compartments of the open soaper, and kept boiling by means 
of steam pipes ; the soap solution is replaced by water when washing 
only is required. 

The soap solution should be continually renewed while the pieces 
are being passed through the soaper, regulating the flow of the soap 
solution in accordance with the quantity of colour leaving the printed 
pieces, the man in charge of the machine regulating the supply of the 
soap liquor from the appearance of the various tanks. 

When dark blotches are soaped the liquor in the tanks very quickly 
becomes soiled, and if the liquor becomes very dirty the white parts 
of the prints will be tinted and their brilliancy impaired. When 
pieces so printed are soaped they require a very large quantity of 
soap solution to be passed through the soaping tanks in order to 
prevent the over-colouring of the soap liquor ; this has led several 
chemists to experiment with the object of rendering the detached 
colouring-matter harmless to the whites of the pieces. One of the 
best methods which have, up to the present time, been published is 
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to add some tannate of antimony to the soap solution. The tannate 
of antimony is suspended in a fine state of division in the soap 
solution, and, on account of the affinity it possesses for the colouring- 
matter, combines with it and forms an insoluble lake, which does 
not soil the white parts of the piece, because it is insoluble and is 
detached from the pieces by the action of the beaters in the tanks 
further up the machine, and by the water spirt pipes as it leaves 
the soaping tanks. 

The goods, after passing through the open soaper, pass over the 
drying cylinders of the dr3dng machine, which always work in connec- 
tion with the soapers, and are then sent forward for finishing. 

It would be quite impossible in a work of this kind to notice and 
give recipes for all the colours of this class, owing to the extremely 
large number of shades and colours that are now available. There 
is hardly a week that passes but some new colour or new shade of 
a previously introduced colour is brought out ; for an account of the 
properties of most of these colours we advise the reader to consult 
some of the larger manuals on dyeing,'*' or the dictionaries or tables 
of the coal-tar colours which have been recently published.! The most 
recently introduced colours will be found described in the technical 
press immediately after they are introduced. It is, however, well to 
bear in mind that the fastness of the various colours should not be 
judged entirely from the statements made in the journals. The 
printer should have trials made with each new colour as it is brought 
out, if it is thought of sufficient interest for his particular kind of 
work, and form his own opinions of the fastness of the new colours. 

The following is a description of those colours which are in general 
Use in the print works, showing their application and pointing out 
their particular properties : — 

BLUE COLOURS. 

Methylene Blue. — Methylene blue is one of the colours of this 
•class which is used by all calico printers, probably without exception. 
The shade obtained is a pretty greenish-blue, and it is fast to light 
and soap, even in fairly pale shades. Methylene blue resists the 
action of chemio, the shade being only slightly turned greener, so 
thsit if the whites are soiled with this dyestuff they cannot be cleared 
by the usual chemicking process; for this reason methylene blue 
oannot be used for dyeing upon tannined mordants. 

The colour occurs in commerce in the form of a powder of, generally, 
A greenish-grey colour, soluble in water and acetic acid, and requiring 
About four times its weight of commercial tannic acid for its fixation 
when printed in a dark shade. For the production of a gum colour 

s 

*See A Mctnucd o/ Dyeing, by Knecht, Rawson, and LoewenthaL 
tSee ^ Dictionary of the Coed- Tar Coiourt, by George H. Hurst. 



THE PRINTING OF COTTON GOODS. \2^ 

it is preferable to use dextrine for the tbickening material instead of 
British gum, and, where the shade is required specially bright, to use 
a mixture of white and ordinary dextrine. The recipe given below 
is an example of a gum colour prepared on the lines indicated : — 

Methylene Blue Oum Colour, 

i gallon water, 
4 Ibfl. dextrine, 
3 oza. methylene bine. 

Boil thoroughly ; and add 
12 OZ8. tannic aeid, 
IJ pints acetic acid, 8** Tw., 
I oz. tartaric acid, 
previously dissolved. 

After the tannin solution is added, the colour is made up to the 
proper bulk and cooled. 

Hie starch colour is prepared in exactly the same way as the gum 
colour, using starch instead of dextrine for thickening. 

When pale shades are required, they are prepared by diluting the 
strong colours with thickening. It is found that the shades are 
faster, if the thickening used for reducing colours of the tannic class 
contains some tannic acid ; as, when the colour is largely diluted, there is 
not enough tannic acid contained in the original colour to thoroughly 
fix the dyestuff. The proper quantity of tannin to be used in the 
reduction is about 4 ounces per gallon, with sufficient acetic acid 
to keep the whole mixture in solution when starchy materials are 
present, as shown below. 

Reduction for Tannic Coloure, 

100 gallons thickening, 
22 lbs. tannic acid, 
8 gallons acetic acid, 12" Tw. 

When very bright pale shades are required the purest kind of tannic 
acid is used, but for general use the ordinary tannic acid is employed. 
The reduction is made with dextrine for the gum colours, and with 
a mixture of starch and gum dragon for the starch colours ; in the 
latter case it is advisable to add to the above quantity of reduction 
3^ lbs. of tartaric acid. Gum Senegal is also used as a thickening 
and reduction for this colour, and should be used in the same way as 
dextrine. 

New Hethyldne Blues* — Under the name of new methylene blue 
there are several shades made, varying from a blue slightly redder in 
tone thaiv ordinary methylene blue to almost a violet shade. 

These colours are printed in exactly the same manner as methylene 
blue, and the shades are of the same solid character, resisting the 
action of soap solutions and light in a very satisfactory manner. By 
the kindness of Messrs. Cassella k Co., the makers of these colours, we 
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are able to show two examples of this series. Pattern No. 5 ia printed- 
with new methylene blae G B, and No. 6 with the 3 R shade. 

Methylene Indig^O. — The two marks of methylene indigo blue P 
and S S are much used by the calico printer on account of their 
fastness to light and soaping. The shades are much greyer and duller^ 
and not so green in tone as methylene blue. These colours are rarely^ 
printed alone, but generally mixed with more or less methylene blue, 
which increases the brightness and makes the shade bluer. The same- 
recipes for the printing colour can be used as are employed for 
methylene blue. 

Naphthalene blue is another £ut blue largely used, especially^ 
along with some methylene blue, for the production of a duller and 
redder shade of blue than can be obtained from methylene blue alone. 

Indamlne Blues. — Under this name a series of colouring-mattera 
is sold, yielding shades from a greyish-blue, through a pure blue and 
to quite a reddish-violet shade. The bluer shades are certainly 
entitled to be called fast colours, and although the red shades are not 
fast, they are much faster than the corresponding shades obtained 
from the methyl violets; they are used on this account Their 
application, being the same as for the other tannic colours, calls for no- 
^)ecial notice. 

Capri Blue* — Oapri blue is made in several shades, and yields- 
upon cotton an extremely bright shade of blue, shown in pattern 
No. 7, which is also fast to both light and soaping. It is much used 
on account of the extreme purity and brilliancy of the colour, and is- 
applied like methylene blue. 

Turquoise blue (F. B. <& Co.) is shown in pattern No. 8 ; it will 
be noticed that the shade is a bright greenish-blue. 

Like all the other colours of this class, the best results are obtained 
upon oleine-prepared cloth, steaming for an hour, and fixing and 
soaping as usual. The pattern has been printed with a colour 
prepared as below: — 

Turquoise Blue, 

2 lbs. tarqaoise blue, 
2 gallons water. 

Dissolve ; and add 
2 lbs. acetic acid, 9* Tw., 
6 gallons British gnm thickening. 

Mix ; and add 
6 lbs. tannic acid, ^ 

previously dissolved in 
5]r lbs. acetic acid, 9*" Tw. 

The British gum thickening used in this recipe should be prepared; 
by dissolving 10 lbs. of British gum in each gallon of water. 

Neutral Blue. — Neutral blue is printed in a colour containing 
tannic acid, along with acetic and tartaric acids. It gives a reddish, 
shade of blue, approaching violet in tone, and is useful to the printer, 
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for the preparation of shades by modifying it with other dyestufb. 
This colouring-matter is shown printed upon oleine-prepared cloth in 
pattern No. 9. 

Very dark indigo shades of blue are frequently obtained by mixing 
together brilliant green and one of the shades of methyl violet, a 
variety of shades being obviously obtained by varying the proportions 
of these two colouring-matters, the printing colour so obtained is 
very cheap. A dark blue obtained in this manner is, however, very 
fugitive to the action of light, and where a blue of superior fastness is 
desired it is advisable to employ one of the many dark blue colouring- 
matters that are now available for this purpose. The latter colours 
are, however, far more expensive, and are not used so much as they 
should be, on account of the fact that it is necessary to run the works 
at a profit to the printer, and buyers do not seem prepared to pay for 
this increased cost of production for the sake of obtaining the faster 
shade in dark blotches. For small patterns the cost of the printing 
colour is not so large a percentage on the value of the resulting print, 
and in the better class print works it is usual to produce the dark 
blues from the faster colours in these cases. A recipe showing the 
production of a dark indigo shade of blue from a mixture of green 
and violet will be found amongst the " Practical Recipes." 

The following colours are some of those which are used to prepare 
the fast dark indigo shades using this class of colouring-matters : — 

IndazlllB (Cassella). — Indazine is shown in pattern No. 10 and gives 
a dark blue, having a violet shade. When a bluer shade is desired, the 
shade can be modified by the addition of methylene blue, and the 
resulting shades are such that they can be considered fast. The 
pattern is printed with the colour given below and treated as usual. 

IniiaTaTie, 

5 lbs. indazine, 

2 gallons water, 

1 gallon acetic acid, 9^ Tw., 

1 lb. glycerine. 

Dissolve at the boil ; and add 
2^ gallons thickening. 

Boil ; cool ; and add 
15 lbs. tannic acid dissolved in 
li gallons acetic acid, 9*" Tw. 

Acetlne Blues (B. a. S. F.).— The acetine blues made by this firm 
are prepared in two shades, marked B and R, and are sent out in the 
liquid form containing the colouring-matter dissolved in acetine, which 
is an acetate of glyceryl prepared by boiling glycerine with glacial 
acetic acid. They yield good useful and fast shades, and require about 
8 lbs. of tannic acid per gallon for their complete fixation. The follow- 
ing recipe is an example showing how they can be printed : — 

9 
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Acttine Blue. 

6 gallons British gum thickening, 
6 lbs. tannic acid, 
1 gallon acetic acid, 12° Tw. , 
1 gallon acetine blue R or B. 

The tannic acid should be dissolved in the acetic acid and mixed 
^ith the British gum thickening. The colour paste, or thick solution, 
should then be measured into a colour tub and the tannic thickening 
gradually mixed with it, stirring the whole of the time. 

Similar colours are on the market sold under the name of solvent 
blue, &c., and are used in the same manner. 

The printing indulines of Meister, Lucius, and Bruning are colours 
of a similar nature to the above colours, but they are sent out in the 
dry powder form, and are dissolved in acetine before they are made up 
into a printing colour by mixing with the tannic acid thickening. 
' Solid Blue (Cassella). — These colours can be obtained in shades 
varying from a full blue to a reddish shade, as shown in patterns Nos. 
11 and 12, which have been produced with the colour given below 
upon oleine-prepared cloth. 

Solid Blue. 

I lb. solid blue, 
li gallons water, 

1 gallon acetic acid, 9** Tw., 

2 lbs. glycerine. 

Dissolve ; and add 
5 gallons thickening. 

Boil ; cool ; and add 
4 lbs. tannic acid, 
4 lbs. acetic add. 

The shades obtained from these colours can be made much faster 
than the shade obtained with the above colour, if a larger quantity of 
tannic acid is used ; but are then not so bright. 

GREEN SHADES. 

The green colouring-matter most largely used is brilliant green, 
which occurs in commerce in the form of crystals. It is practically 
the only bright green colouring-matter available for the purpose of 
obtaining the particular shade given by it Unfortunately it is very 
loose to the action of light, but as there is no other colour which will 
give the same shade, the printer is compelled to use it. For shades of 
a less brilliant hue a faster colour can be made by the use of either 
auramine or thioflavine T mixed with one of the bright greenish shades 
of blue ; a large number of green shades are obtained in this way. 
Brilliant green is shown in pattern No. 13. It can be printed in a 
manner exactly similar to that described for methylene blue. 
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Solid Green (Cassella) yields a shade differing' slightly from 
brilliant green, is printed in a similar manner, and is shown in 
pattern No. 14. 

Methylene Green G G (M., L. and B.), applied in the usual manner, 
yields a fine shade of green, which is by no means as bright as that 
^iven by the other green colours, but &r surpasses them in its fast* 
ness to both light and soaping. It is particularly useful for the pre- 
{)aration of green shades by mixing with auramine and the other 
bright yellow colours. 



YELLOW SHADES. 

Two colours yielding bright yellow shades are largely used for pro- 
ducing bright yellow and mixed shades. These colours are known as 
auramine and thioflavine T. Both these colours require a very large 
.quantity of acetic acid in the printing colour in order to prevent the 
immediate formation of a tannic lake, the latter colour being the most 
liable to precipitate, and, consequently, requiring the largest propor- 
tion of acetic acid. The necessary presence of a large proportion of 
acetic acid in the printing colour has practical disadvantages, which 
sometimes cause considerable annoyance to both printers and colour 
mixers, owing to the fact that it is necessary to use tubs and colour 
boxes for these colours only, as it is impossible to so completely clean 
them (after being used for other colours) as to prevent the soiling of 
the yellow by the solution of some of the colour contained in the pores 
of the wood, or the corners, <kc., of copper boxes, by acetic acid of such 
a strength. A bright primrose-yellow colour fast to light and soapinff, 
and unaltered in tone when chemicked, is much to be desired for use 
with this class of colouring-matters. Owing to the fact that these 
yellow colours soil -so readily, the bright primrose-yellow colour 
required for the small portions of patterns done in the steam style is 
often done with a lake formed from auramine and fixed with albumen, 
as described on p. 99 ; or with the extremely fugitive colour produced 
with Persian berries, alum, and tin. 

Auramine (Leonhardt). — Auramine on cotton is shown in 
pattern No. 15. As stated above, the colour obtained is practically 
&8t to both light and soaping. The printing colour is prepared with 
a larger proportion of acetic and tartaric acid than is usual for this 
class of colours. When the lighter shades are prepared by reducing 
the dark or standard colour it is necessary to use a reducing paste 
•containing not only some tannic acid, but also a large quantity of both 
acetic acid and tartaric acid. 

The following colour shows the constitution of a fairly strong 
shade printing colour from which the paler shades are made, as 
-described : — 



132 TEXTILE PRINTING. 

Auramine. 

4 gallons acetic acid, 8° Tw., 

1 lb. tartaric acid, 

4 lbs. tannic acid, 
4 Iba. starch, 

1 lb. tapioca flonr. 

Boil well ; cool to IQKf F.; and add 

3 lbs. anramine. 

It is not advisable to boil the anramine with the thickening andF 
acid, as it is to some extent decomposed if heated, under these condi- 
tions, above the temperature recommended. 

Auramine is extensively used in the preparation of bright olive and 
yellowish-green shades as well as a self colour ; when used along with 
methylene green G G it yields extremely bright and fast greens and 
olives well suited to the export trade, but far too bright for the home 
markets. 

Thioflayine T (Cassella). — Thioflavine T is rather more greenish 
in. colour than auramine, and although it is quite fast enough to be 
classed as a &st colour, it is, in our opinion, not quite so fast as 
auramine. Thioflavine is, however, of a more primrose shade than 
auramine, which makes it a particularly useful colour to the calico 
printer, enabling much purer shades to be obtained when mixed 
with other colours than was possible before its introduction. The 
method of applying thioflavine is similar to that used for auramine, 
using a rather larger proportion of tartaric acid in the colour. When, 
it is desired to obtain the maximum brilliancy and purity of shade the 
purest tannic acid should be used in the standard colour and also in 
the reduction. For the latter purpose it is advisable to use a mixture 
of white and brown dextrine for thickening the colour (see pattern 
No. 16). 

RED AND PINK SHADES. 

These colours are rarely used alone, as they are either not fast 
enough to light, or too expensive compared with alizarine red and 
pink ; but they find their chief application in toning or shading other 
colours fixed in a similar manner, the resulting shade being equal ixy- 
the standard of fastness or looseness which is in practice considered 
fast or passably fast enough. 

Hag^enta. — Magenta and several members of the rosaniline group 
of dyes are used by printers chiefly for shading, and also for the pur- 
pose of sightening, or rendering visible to the machine printer, the 
colours used in the '* madder style," which would, without this addi- 
tion, be practically invisible to the printer, and, consequently, he would 
be unable to attend to the fitting of the pattern, and to know whether 
the colour was printing properly. 

Magenta is usually employed for shading purposes in the form of a 
solution in acetic acid at 8** Tw., the necessary quantity being added. 
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to the colour to be altered in tone. As the quantity of magenta used 
is generally small, on account of its loose nature, there is no practical 
necessity to add more tannic acid to the colour, as the tannin already 
present will be sufficient to fix it. In the colour shop this method of 
working is very useful, as the same solution of magenta will serve to 
•alter the shade of tannic or steam colours and for sightening dyed reds 
and pinks. Although it does seem rather irrational to use a basic 
•colour along with colours fixed with metallic mordants, like alizarine, 
and without the addition of tannic acid, still this method is largely 
used in practice, the basic colour becoming more or less fixed upon the 
metallic colour lake formed during steaming. Pieces printed with 
•oolours so constituted are treated exactly like the ordinary mordant 
colours and do not require fixing with tartar emetic. 

Pattern No. 17 shows the shade obtained with magenta when 
printed with tannic acid and fixed with tartar emetic. 

Neutral Red Extra (Gassella). — This colour, shown in pattern 
No. 18, is used in calico-printing in somewhat the same manner, and 
for the same purposes, that magenta is used. It is, however, rather 
&ster to light than magenta, and is preferable on this account. The 
pattern has been printed with the following printing colour, steamed, 
fixed, and soaped as usual : — 

NevtraX Red Extra, 

4 Iba. neutral red extra, 
1} gallons water, 
^ gallon acetic acid, 9" Tw. 

Dissolve at 175° F. ; and add 
7 gallons thickening. 
Cool ; and add 
7i lbs. tannic acid, 
I gallon acetic acid, 9" Tw., 
1^ lbs. tartaric acid. 

ShodamillO. — ^Khodamine is, perhaps, the fastest rose-red colour- 
ing-matter of this class, being remarkably fiut to light and very good 
to soaping. It does not appear to us that it is used to so large an 
extent as its properties deserve, as a variety of fast shades can be ob- 
tained by mixing it with other colours fixed with tannic acid. When 
printed with tannic acid on oleine-prepared cloth and fixed with 
tartar emetic, the colour does not appear to lose in depth on exposure 
to light, but the shade becomes rather redder and brighter. Rhodamine 
is made in two marks, marked B and S, the former being einployed 
for cotton printing. The following recipe is suitable for printing this 
<9olouring-matter : — 
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Rhodamine, 

4 ozB. rhodamine B, 

i gallon acetic acid, 12^ Tw. 

Dissolve ; and add 
2 gallon water, 
14 lbs. starch. 

Boil ; then add 
1 lb. tannic acid previously dissolved In 
\ gallon acetic acid, 12" Tw. 

Indamlne 6 R (^oetzel). — Indamine 6 R is another practically 
fast reddish tannic or basic colouring-matter, rather duller in shade 
than rhodamine, but very useful to the printers' colourist. 

The colour for printing can be prepared according to the recipe- 
appended : — 

Indamint 6 R. 

2} gallons water, 

jt gallon acetic acid, 12** Tw., 

\ lb. indamine 6 R, 
12 lbs. British gnm. 
Boil ; and add 

i gallon acetic acid, 12° Tw., 
24 lbs. tannic acid. ^^^^^ 

Pyronine G (Leonhardt). — This colour is shown in pSRern No. 19 
and is printed in the ordinary manner for basic dyes. The shade, as 
will be seen from the pattern, is bright, and the colour is fairly fast 
to light and soaping. 

Acridine Scarlet 8 R (Leonhardt) is shown printed on oleine- 
prepared cloth, steamed, fixed, and soaped in pattern. No. 20. It is 
fairly fast to light, and is useful when a bright shade is required, 
especially for mixing with other colours for compound shades. 

Safranilie.^ — Safranine is employed to a very limited extent in 
printing, occasionally being used to increase the brilliancy of other 
red colouring-matters and in the production of prints where fastness 
of shade is not essential. It is produced in several shades, two of 
which we show in patterns Nos. 21 and 22. Safranine is very fugitive, 
to the action of light, and, on this account, it is used to a less extent 
than was the case before the introduction of the newer and faster red 
colours fixed in the same way. For the purpose of printing it upon. 
the cotton fibre, the latter [should first be prepared with oleine and. 
printed with a colour containing safranine, tannic acid, thickening,, 
and acetic acid. After printing, steam and fix in the usual way. 

VIOLET SHADES. 

The violet colouring-matters belonging to the colours fixed with 
tannic acid are numerous in shade, but they ail have the common 
fault of being very fugitive to light. On account of their inability to 

* Messrs. L Cassella & Co. 
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stand exposure to light, they are used only where very bright shades 

of violet are required that cannot be obtained with faster colours of 

the same brilliancy of colour and in mixtures for making compound 

shades. A really fast violet colouring-matter, bright in shade and 

fixed with tannic acid, would be extremely useful to the textile 

colourist, but has not, so far, to our knowledge, been produced. 

Methyl Violets. — The methyl violets are made in shades ranging 

from quite bluish shades of violet to shades bordering on magenta, as 

shown in patterns Nos. 23 and 24. They are used to produce mauve* 

and violet shades, but, as stated above, do not yield shades fast to 

light. The following printing colour can be used for printing any of 

the shades : — 

Methyl VioUL 

1 lb. methyl violet,* 

1 gallon acetic acid, ^ Tw. 

Dissolve ; and add 
3 gallons water, 
3 gallons acetic acid, 12*" Tw., 
7i lbs. starch, 
6 lbs. tannic acid. 

The pri^M^f oleine on the cloth previous to printing has a con- 
siderable e^k in increasing the brilliancy of the shade obtained, and 
where the full brightness is required should never be omitted. 

A solution of methyl violet is generally kept in the colour shop, 
made up without the addition of tannic acid, and is very useful when 
it is desired to use a small quantity of this colour for modifying the 
shade of other tannic colours. The same solution can be used for 
sightening the printing colours used for purples in the dyed styles, 
and modifying the shade of steam colours fixed either with alumina 
or acetate of chrome, the methyl violet being fixed upon the colour 
lake formed between the metallic mordant and the mordant colouring- 
matter. The following solutions are convenient strengths of two of 
the principal shades of methyl violet : — 

Methyl Violet B 8, Methyl Violet R S. 

I lb. methyl violet B S,* 4 lb. methyl violet R S,* 

1 gallon acetic acid, ^ Tw. 1 gallon acetic acid, 8"* Tw. 

In the above recipes the marks affixed to the methyl violet indicate 
the blue shade and red shade respectively. 

ORANGE, MAIZE, AND BROWN SHADES. 

The orange, brown, and maize shades obtainable from colouring- 
matters belonging to the class now under consideration are not used 
to a very large extent as self colours, although they are often useful 
for mixed shades. Speaking generally, they do not compare either in 

* Messrs. L. Cassella & Co. 
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fiskstness or price with similar shades obtained from alizarine and sevetBl 
of the natural dyestuJSs. 

The following colours are some of those frequently used by the 
calico printer : — 

Aniline Yellow (Cassella) is shown in pattern No. 25. The colour 
is often very useful for preparing compound shades. The shade ob- 
tained is a dark yellow, inclining to brown. The colour is printed from 
a printing colour prepared in the usual manner and treated in the 
ordinary way after printing. 

PhOSphine HA (Cassella) is considerably brighter and yellower 
in shade than aniline yellow, as shown by pattern No. 26. It is em- 
ployed for printing light brown shades in combination with other 
colouring-matters, and the shades produced are very bright. 

Bismarck Brown, also known as vesuvine, Manchester brown, 
&c,, is now very little used in calico printing, although largely em- 
ployed in the printing of delaines. It can be applied in a similar 
manner to the other colours of the basic type, and will mix perfectly 
with most of the other basic dyes when required. 

Acridine Orang^e N (Leonhardt). — Acridine orange is shown 
in pattern No. 27, and is printed as usual for basic colours. In 
making the printing colour it is advisable to employ a mixture of 
acetic acid, starch paste, and gum Senegal for thickening. The colour 
should be dissolved in acetic acid and added to the thickening, and the 
whole well mixed together. About four times the weight of tannic 
acid is required to fix the colour, which should first be dissolved in 
acetic acid, and then be very gradually added to the thickened solu- 
tion of the colouring-matter. Unless the tannic acid solution is added 
cautiously the colouring-matter will be precipitated, and the resulting 
prints will be dull and fiat in shade. The colour obtained is fast to 
soaping, but only fairly fast to light. 

New Fast Grey (F. Bayer & Co.). — This colour is shown in pattern 
No. 28, which has been printed with the following printing colour : — 

New Fast Qrty, 

1 lb. new fast.^ey, 

2 gallons water, 

7 Ibe. acetic acid, 9" Tw., 
J lb. glycerine, 40** Tw. 

Dissolve ; and add 
6 gallons British gum thickening. 

Then add 

3 lbs. tannic acid previously dissolved in 
3 lbs. acetic acid, 9° Tw. 

The British gum thickening should be made by boiling 10 lbs. of 
gum with 1 gallon of water. 

Alter printing the colour on oleine-prepared cloth, the latter should 
be steamed for an hour without pressure, such as obtains in the con- 
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tinuous steamer, fixed with tartar emetic and soaped. The pattern 
has been soaped at 89 ** F. 

For fuller information relative to the above colouring-matters, and 
many that have not been noticed at all, but which are to some extent 
used in printing, the reader is advised'to consult one of the many die- 
tioaaries of coal-tar colours now published. 

In these dictionaries the method of application of each particular 
colouring-matter is briefly indicated, which, with the information 
given above, should enable the reader to prepare printing colours from 
those that are applied in a similar manner, at any rate after a few 
preliminary trials to obtain suitable proportions of the various 
ingredients have been made. 



SECTION V. 
THE STEAM STYLE : THE SUBSTANTIVE COLOURS. 

Thb class of dyestuffs known as the substantive colours, and occasion- 
ally as the benzidene colours, have recently been largely employed in 
calico printing, particularly since the range of shades obtainable from 
this class of dyes has been so largely extended. 

The substantive colours, as the name of the group of dyes denotes, 
dye cotton directly, especially in the presence of certain neutral or 
slightly alkaline salts which assist the combination of the dyestufT 
with the cotton fibre; consequently, the solutions of the colouring- 
matters are generally merely thickened, and one of the salts mentioned 
added to the printing colour. 

The salts used as assistants in the printing colours are phosphate 
and sulphate of soda, with occasionally the addition of a little soluble 
oil. 

When the shades are required medium to dark in depth, a small 
proportion of a solution of albumen thickening is added, which assists 
in the' fixation of the colour upon the piece. 

The cloth may be prepared with oleine should there be other colours 
in the pattern that require oil for their proper development, but a pre- 
pare is not actually necessary. 

We will now give a few recipes for printing these colours upon 
cotton, illustrated with patterns, and we would direct attention to the 
various patterns showing the combination of several colours in a 
multiple colour pattern at the end of the book, where many examples 
of the use of these comparatively new printing colours will be found. 

For dark colours a thickening containing albumien should be used, 
prepared as below : — 
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Thickening /or Dark Shades, 

4 gallons thick gum tragacanth thickening, 
i gallon blood albumen thickening. 

The blood albumen thickening should be made with 3 lbs. blood 

albumen per gallon of water. The two thickenings must be quite cold 

before mixing. 

Thickening for Pale Shades. 

9 0Z8. gnm tragacanth, 
1 gallon water. 

Soak the gum in the water over night, boil well, and cool. 
The following are examples of printing colours made with phosphate 
and sulphate of soda as assistants respectively : — 

Diamine Violet N. 

i lb. diamine violet N (CSassella), 

i lb. phosphate of soda, 
8^ gallons water. 

Dissolve at the boll; cool; and add 
6^ gallons thickening for dark shades. 

This colour is shown in pattern No. 29. 

Light Blue, 
\ lb. diamine sky blue,* 
2^ ozs. diamine green B,* 
i lb. sulphate of soda (Glauber salts), 
6 gallons water. 

Boil well ; cool ; and add 
10 gallons thickening (as above). 

It has been recommended to use acetate of chrome in the printing 
colour for the substantive dyes, but, although it yields satisfactory 
results with a few of the members of this group, it is not to be 
generally recommended. 

Any of the substantive dyes may be printed by one or the other of 
the above recipes, so that it is not necessary to multiply the number 
of recipes on this account. 

After printing, the pieces are steamed for an hour without pressure, 
and washed by a passage through the open soaper, charged with water 
only. Occasionally the pieces are lightly soaped before finishing. 

Speaking generally, the shades given by most of the substantive 
colours when printed upon cotton are fast, or moderately fast, to light,, 
but the vast majority can ouly be said to stand soaping fairly well. 
There are some of the members of this group of dyes which are not fast 
either to light or soaping, and it is advisable for the printer to select 
from the large number of colours now on the market those which, 
from his own trials, are satisfactory to him in fastness. The printing 
colours are usually very cheap, and lend themselves to the production, 
of low-priced goods. 

* Messrs. L. Cassella & GSo. 
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SECTION VI. 

THE FLUORESCEIN AND ACID COLOURS. 

Thb fluorescein colours (under which title we refer to colours like 
eosines, erythrosine, dianthin B, rose Bengale, phloxine, &c.) are not 
used to a very large extent in calico printing, because they cannot be 
properly fixed upon the cotton fibre to withstand washing, and many 
of them are very fugitive to light. The use of the acid colours is 
restricted from the same causes, although many of the latter class are 
fast enough to light. 

The fluorescein colours have practically no affinity themselves for 
the cotton fibre, but they form coloured precipitates with solutions of 
many metallic salts, and they are printed upon the cloth from a colour 
containing a metallic salt in solution, which enables the shade pro- 
duced to be fast enough to washing to enable the thickening to be 
removed. The colours should only be used when it is not necessary 
for the prints to stand washing and soaping. For the mordant, the 
acetate of alumina or chrome are generally used, the former yielding 
colour made from erythrosine B, using acetate of alumina as the fixing 
for the brighter shades. The following recipe is an example of a print- 
ing agent. The shade produced is shown in pattern No. 30 : — 

Bright Pink, 

1| lbs. erythrosine B (Cassella), 
5 gaUons water. 

Biflsolve ; and add 
m gallons British gum thickening. 
Heat to 122° F.; oool ; and add 
1 noggin acetate of alumina, 10** Tw. 

The cloth should be prepared with oleine previous to printing, as- 
the &tty matter on the cloth renders the colour faster to washing. 
After printing and drying, the pieces should be steamed for about 
one and a-half hours in the continuous steamer, or in the cottage 
steamer for two periods of three-quarters of an hour each, under slight 
pressure, after which they should be washed by passing them through 
hot water contained in the open soapers. Sometimes goods printed 
with these colours are finished immediately after steaming, without any 
washing, but in that case the colours should be thickened with a 
mixture of gum tragacanth and starch paste, instead of British gum, 
as the latter renders the cloth too hard and brittle when allowed to 
remain in the finished pieces. 

These colours may also be fixed upon the cloth by using albumen aa 
the thickening material, and the shades so produced are then faster to 
washing because the colouring-matters possess an affinity for the 
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•coagulated albumen, which is itself firmly bound to the cloth. The 
dyestuffs are dissolved in water, and then added to the albumen 
thickening, or, better, as rendering the cloth softer to the touch when 
finished, a mixture of albumen and gum tragacanth thickening, as 
fihown below : — 

Pink ISrythrosine B, 

H OZ8. erythrosine B, 
1 quart water. 

Dissolve ; cool ; and add 
i gallon bleached blood albamen thickening, 
^ gallon gum tragacanth thickening. 

Acetate of chrome is used in a similar manner to the alumina salt ; 
but, as stated before, yields slightly duller shades which, in some cases, 
are a little faster to washing. The addition of oleine or soluble oil 
to the printing ^colour makes the shades faster to soaping on account 
of the affinity which the colouring-matters possess for the chrome or 
alumina soaps formed during steaming. 

The acid colours are printed upon cotton in a similar way to the 
cosines, but are only occasionally employed for prints that are not 
required to be washed. One of this class of colours is shown in 
pattern No. 31, and this has been printed with the following printing 

colour : — 

jBrilliant Croceine. 

li lbs. brilliant croceine MOO (Cassella), 
1 gallon water. 

Dissolve ; and add 
3} gallons thickening. 

Boil ; and add, when cold, 
^ gallon acetate of alumina, lO"* Tw. 

The acid colours are best printed upon oleine-prepared cloth, 
steamed, and then finished without washing. 



SECTION VII. 



STEAM STYLES : DIRECT INDIGO PRINTING— SCHUEPER 

AND BAUM'S PROCESS. 

ScHLiEPEB and Baum's process for the direct printing of indigo upon 
cotton piece goods has now completely displaced all other methods 
formerly used for this purpose, at any rate in those works where the 
process has been thoroughly tried and studied, for it is a process 
requiring the most minute attention to details, if the results are to be 
satisfactory and uniform. 

The process is based upon the fact that if indigo in a fine state of 
di vision is heated with glucose in the presence of caustic soda^ the 
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indigo is reduced from the condition of indigotine to indigo white. 
Indigo white, unlike indigotine, is soluble, and will penetrate into the 
fibres of the cloth ; it has the property, on exposure to the air, of 
absorbing oxygen and reforming indigotine, reproducing the original 
colour of the indigo and becoming insoluble in water and soap solu- 
tions ; consequently, it is rendered fast to the action of washing, 
because the insoluble particles are contained within the fibres of the 
cloth. 

Although there are several ways in which the indigo can be applied 
in carrying out these principles, the usual method is to prepare the 
cloth with a solution of glucose, and to print upon it a colour made 
from a thickened mixture of finely ground indigo paste and caustic 
soda lye. The colour having been priiited upon the cloth, the latter is 
passed through the steaming chamber, where the indigo is reduced te 
the state of indigo-white and at the same time penetrates into the 
cloth. The indigo now being reduced upon the cloth, the latter ia 
hung in a damp chamber exposed to the action of the atmosphere and 
the moisture contained in it, which enables the indigo to more 
thoroughly enter the cloth, and, finally, causes the complete oxidation 
of the indigo-white to indigotine. The indigo is now completely fixed, 
upon the fibre, and all that remains to be done is to remove the 
thickening and other matters (except the indigotine) from the cloth,, 
which is accomplished by thoroughly washing it, and finally submitting^ 
the cloth to the action of hot soap solutions. 

The above is an outline of the principles involved in this process^ 
We will now turn our attention to its application in practice, merely 
emphasising what we have already stated, that for successful practical 
results it is necessary that the process should be carefully and thought- 
fully studied under the special conditions under which it is carried 
out in each works, modifying the process in accordance with the special 
or peculiar conditions under which it is necessary to work. 

The Indig^O. — The indigo used for printing is of much higher 
quality than that used for dyeing, and it is essential that it should be 
in the finest possible state of division. 

For printing ordinary dark and medium shades of blue, the better 
qualities of indigo, known as '' kurpah," or a mixture of ** kurpah," and 
the still better quality of indigo known in the trade as ** Bengal " ia 
generally used. Very pale and bright shades are printed from colours 
prepared with either the finest qualities of *^ Bengal '' or, better still,, 
with "Java indigo," as although, theoretically, indigotine alone should 
be fixed on the cloth in this process, practically the natural impurities 
present in varying amounts in the several kinds of indigo have con- 
siderable influence upon the resulting shades prepared from the 
colours, owing to the fact that some of the organic impurities are 
fixed upon the cloth in such a manner as to be immovable in the 
processes of washing and soaping to which the goods are after- 
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wards treated ; hence different qualities of indigo yield different shades 
of blue, irrespective of the intensity of the shade, which depends upon 
the proportion of real indigotine contained in the printing colour. 
Patting the matter in perhaps a clearer way, it may be said that the 
use of twice the quantity of an indigo containing 25 per cent, of 
indigotine in the printing colour will not give the same shade as an 
indigo which contains 50 per cent, of indigotine ; the low quality of 

,_fl - a 




Fig. 48. — Roller indigo grinding machine. 

indigo always yielding the duller or blacker shade. In practice, 
the various qualities of indigo are blended together so as to form 
mixtures of certain standard compositions with regard to the pro- 
portion or percentage of actual colouring-matter contained in it^ 
mixtures of various qualities being used to produce the various shades 
in the most economical manner, as the high qualities of indigo are 
dearer in proportion to the oolouring-matter they contain than those 
of lower quality. 
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The process of grinding the indigo into a fine state of division in the 
form of a paste is performed in the roller grinding machine, as shown 
in Fig. 48. The operation is an extremely slow one in practice, often 
taking as long as three weeks before the indigo is ready for printing. 
The quicker -acting ball indigo grinding machine, so largely used for 
this purpose when the indigo is required for dyeing, cannot well be 
used here, as the rapid movement of the balls in the machine is liable 
to detach small particles of metal from the interior of the machine, 
And as they often pass through the material used for straining the 
colours in the straining machine, they are liable to seriously damage 
the engraved copper rollers used during the printing of the cloth. 

The roller indigo grinding machine consists of an iron tank having 
A semi-circular bottom, and having at one side a tap of large bore for 
the purpose of drawing off the indigo paste when the operation of 
grinding is completed. Inside the tank there are two, or in some 
ceLses three, heavy iron rollers lying loosely on the bottom of the tank, 
and of a length nearly equal to the width of the tank. These rollers, 
C^ and C2, are rolled backwards and forwards, or to and fro, by the 
■action of the arm A, which is worked from the shaft B, the latter 
moving from an eccentric placed at the end .of the series of tanks. 
.The number of these tanks should be arranged to ensure the delivery 
of sufficient indigo paste for the amount of work usually done in this 
«tyle, erring on the side of over-production rather than otherwise, as 
the process cannot be hurried. The indigo to be ground is first placed 
'in the tank, and then the required quantity of water added, after 
which the machine is started, and allowed to work day and night 
until the whole is worked up into a uniform smooth paste, in which 
<tbe indigo exists in a sufficiently fine state of division to be reduced 
during the steaming of the goods, as well as to produce even or level 
shades if used for pale colours, a ])oint which can only be found by 
experience. When this stage is reached the paste is made up to the 
usual bulk with water, and the strength tested by drying a small 
portion of it in a water oven, and noting the percentage of solid 
matter which the paste contains. If it is stronger than usual, more 
water is added until it is exactly of the standard strength. Little 
points like these may appear as mere trivial details, but they are really 
of great importance. In this condition the indigo is stored for use in 
the colour shop. 

Thickeningr Materials.— Gum Senegal, light British gum, or a 
mixture of light British gum and starch, are the substances chiefly 
used for thickening the printing colours. The nature of the thicken- 
ing has considerable influence upon the quality and depth of the shades 
produced. The kind of British gum used for these colours is that 
known in the trade as "light British gum;" it contains a large 
•quantity of unconverted starch, or starch which is only slightly altered 
by heat. The usual practice is to use for the dark shades a mixture 
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of about two parts of light British gnm and one part of Indian com 
starch for thickening. Gum Senegal is used to a lesser extent and 
chiefly for light shades, which are somewhat clearer when thickened 
with Senegal. 

Ppeparing the Printing ColOUr.—As an example of a dark 
shade printing colour, from which the paler shades can be prepared 
by reducing with the reduction for these colours named on p. 145, 
the following is given : — 

Dark Blue Indigo Colour, 

12 lbs. light British gum, 

or 
3 lbs. Indian com starch, 
6 lbs. light British gam, 
1 gallon water. 

Boil ; and add 
6 gallons caustic soda lye, 80" Tw. 
Heat slowly to 145* F.; and add 
4} gallons indigo paste containing 30 per cent, indigo, 
1 gallon water. 

The caustic soda lye must be added very slowly to the dissolved 
thickening, the whole being well stirred between each addition, other- 
wise the colour will become rough, lumpy, or uneven in viscosity* 
This effect is due to the action of the caustic soda upon the starchy 
matters contained in the thickening materials which are converted 
by the soda into a peculiar glutinous substance having great thicken- 
ing pro^ierties. This action of the soda upon the starchy matters 
does not take place until the mixture becomes of a certain strength in 
soda; if the soda solution is gradually added to the printing colour, and 
each portion well mixed before a fresh addition is made, the action 
will occur evenly and regularly throughout the whole colour at the 
same time, and the result will be that the colour is of even thicknesau 
When, however, the caustic soda is added too quickly, this action 
takes place locally, owing to the slowness with which the soda mixes 
with the rest of the colour, and the result is shown in the production 
of lumps or very thick portions of thickening mixed with the thinner 
portion of the mixture. 

Owing to the action of the concentrated solutions of caustic soda 
contained in these colours, it is impossible to strain the colours by 
hand 'in the usual way, consequently, they are strained in the strain- 
ing machine noticed on p. 24. Should pale shades be required, 
prepared by reducing the strong colour given above with thickening, 
it is well to strain the strong colour and reduction before mixing, 
and, when they have been thoroughly mixed together, to again pass 
them through the straining machine. This will ensure the colour 
being well strained and mixed ; and is necessary, because these strain- 
ing machines never strain the colours so well as can be done, when 
such a course is possible, by hand. 
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The thickening used for reducing the colours must be prepared so 
that it contains a large quantity of caustic soda, the following being 
a recipe where British gum is used as the thickening material : — 

Reduction for Indigo Blves, 

1 gallon British gum thickening. 
1 gallon caustic soda lye, 80** Tw. 

The British gum thickening should first be made, and must be 
prepared very thick, the caustic soda afterwards being added in small 
quantities at a time. 

Preparing the Cloth for Printing.— This process is performed 
in exactly the same way as described for the oleine prepare (p. 103), 
using, however, a hot solution of glucose, standing at 12*' Tw. when 
cold. There are two varieties of glucose in commerce, one being in 
the solid state and the other occurring as a thick syrupy liquid. 
Although we believe the latter is the kind principally used, no 
material difference in the results will be found from the use of either, 
if the prepare when made ready for use stands at the same height on 
the Twaddle hydrometer scale. 

Glucose is a highly hygroscopic substance, rapidly absorbing moisture 
from the atmosphere, and as it is absolutely necessary for the produc- 
tion of perfect results that the cloth should be quite dry during the 
operation of printing, the tissue should be prepared on the same day 
upon which it is to be printed, and should be carefully wrapped up 
in cloth until actually required by the machine printer. . 

Printing the Patterns. — The actual printing of the colours differs 
but slightly, and only in details, from the usual practice adopted with 
other colours. The following points should, however be noticed. 

In order to ensure the cloth being perfectly dry, it should be passed 
around a drying drum immediately before it passes to the bowl of the 
printing machine. By this means the last traces of moisture are 
expelled from the cloth, and it is warmed or heated above the tem- 
perature of the surrounding air. The lapping on the bowl and the 
blankets should be of leatherine, or of some material upon which 
caustic soda has no action. The cloth used for the back-grey should 
be that which will afterwards be used for printing a pattern in the 
steam style in colours which will not show any unevenness upon cloth 
80 used after bleaching. Many colours would give uneven results 
upon cloth which had been used as a back-grey in this process, or upon 
discharged cloth that had previously been printed in this class of 
printing colour, owinjy^ to the ''mercerising" action of the strong 
caustic soda containedSci these colours. Care should be taken that 
the pieces are not over-heated or over-dried after printing, or the 
shades will be thin and flat. 

Steaming the Pieces. — After printing and drying, the pieces 
should be steamed as soon as possible, and it should be made a rule 

10 
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that all the printed pieces must be steamed and hung before the works 
are closed. 

The printed indigo colours require a short steaming in steam under 
practically no pressure. This condition obtains in the steam ager 
described on p. 44, which is largely used for this purpose, the pieces 
being in the steam for about two to three minutes. It is better to 
pass a font through the steamer and notice the effect before passing 
the goods through, to see that the engine is running at the proper speed 
to allow the goods to remain for a sufficient length of time in the 
steaming chamber. As the pieces leave the steamer they have a 
peculiar olive yellow-brown colour, and if the trial fent is of this 
peculiar shade it will be quite safe to enter the goods. The pieces 
before entering the steamer should be quite cool or the reduction of 
the indigo will be incomplete. 

As the pieces pass out of the steamer they should be cooled as 
quickly as possible ; they are then ready for the hanging room. 

Oxidislngr the Reduced Indigo.— The pieces are now conveyed 
to the hanging room, where the indigo is allowed to absort) oxygen 
from the atmosphere and regain its original blue colour. The hanging 
room for these pieces should be an apartment which can be kept as cool 
as possible, freely ventilated, and the air moistened as much as possible 
by causing the air that enters the room to pass over water. Owing to 
the necessity for keeping the room as cool as possible, the use of steam 
jets for damping the air are not admissible. In this apartment the 
goods should be hung up in loose folds until the indigo is completely 
oxidised to the blue condition, the time required to accomplish this 
depending upon the atmospheric conditions of the apartment. 

Washing and Soaping. — All that now remains to be done is to 
remove the thickening, excess of caustic soda and sodium carbonate 
which has been formed by the absorption of carbon dioxide gas from 
the air, and produced by the decomposition of the organic matter, and 
the other substances which were originally contained as impurities in 
the indigo. 

The washing should first be commenced by passing the pieces in the 
open width through a dolly filled with water to remove the greater 
part of the soluble salts. The goods can then be further washed in 
the rope form in the ordinary dye-house washing machine, using first 
of all cold water, and afterwards, if necessary, water at 160** P. After 
a thorough washing the goods can be soaped at about 167° F. until all 
the removable colouring-matter is taken away, or until the shades are 
sufficiently pure. The pieces are then hydro-extracted and dried, when 
they are ready for the finisher. 
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SECTION VIII. 

STEAM STYLE : COMPOUND COLOURS. 

In speaking of the application of various classes of colouring-matters to 
the cotton fibre by printing, it is usual to classify them into divisions 
•corresponding to their properties which fix the best methods for their 
use. Owing, however, to the fact that nearly every such group of 
<;olouring-matters is wanting in one or more colours yielding desired 
shades, it is frequently necessary for the printers' colourist to make 
printing colours containing members from two, and sometimes more, 
groups, in order to produce special shades. For example, a shade 
obtained from a printing colour composed of mordant (or extract) 
'Colouring-matters is frequently modified by the admixture of some of 
the basic colouring-matters. Again, dark indigo-blue shades are some- 
times obtain^ed in an economical manner by the addition of the basic 
colours, methyl violet and brilliant green, to the colour produced from 
logwood and chrome. The number of such cases could be multiplied, 
but this is hardly necessary to illustrate our meaning. 

The unscientific method of producing shades, although necessary in 
practice, should only be resorted to when it is impossible to obtain 
the same shade by the combination of colouring-matters that require 
-exactly the same mordants and methods for their application, because 
the shades produced by such mixtures are generally not so fast as 
•could be desired, owing to the more or less imperfect fixation of one of 
the groups of dyes. The question of cost of production, and whether 
the buyer demands that the prints should reach a certain standard 
with regard to the fastness of the colours, has a good deal to do with 
the use of colours made in this way. 

Compound colours are also produced by the use of several mordants 
Along with a colouring-matter, which produces different shades with 
the several mordants, and in these cases the shade produced will 
depend, not only upon the particular colouring-matter employed, but 
Also upon the relation of the various mordants to each other contained 
in the printing colours. An example of this method for producing 
shades is seen in the case of the claret shades obtained from alizarine 
printed with a mixture of alumina and chrome as the mordants, the 
shade depending upon the ratio between these two metallic salts, as 
well as upon the shade of the alizarine used. No exception can be 
taken to this system, because the same method of application would be 
used were the two mordants printed along with the alizarine separ- 
ately, and these shades are satisfactory with regard to their fastness. 

There are many colours (used in most print works constituted upon 
^systems, or rather want of systems, which, although largely used. 
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could not be explained in any reasonable or scientific way) composed 
of colours requiring several different methods for the proper fixation of 
each of the different colouring-matters contained in them, many of the 
printing colours having been handed down from the days when it was 
usual to mix together various colours, without much regard for how 
they should be fixed, print them upon the cloth, treat the printed 
cloth according; to one particular method, and if the resulting colour 
was of the shade desired and fulfilled certain requirements, often not 
very exacting, with reference to the fastness of the shade, the recipe so 
obtained was adopted into the practice of the works, and has there 
remained. Such colours are at the present time rarely ** designed," 
now that the management of print works has passed into the hands of 
men having some scientific training. 

Several examples of compound colours will be found in the section 
devoted to " Practical Recipes for Printing." 
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CHAPTER III.— SECTION I. 
INDIGO PRODUCED DIRECTLY ON THE FIBRE. 

Op all the methods by which indigo is produced synthetically upon 
the fibre, the process involving the use of indigo salt T, made by 
Kalle k Co., of Biebrich-on-Rhine, is of the greatest practical im- , 
portance. By the courtesy of the firm named we are enabled to 
show a pattern printed with this salt, in pattern No. 32, the print having 
been produced in the works of Messrs. Koechlin Freres, of Mulhouse. 

Indigo salt T is a combination of orthonitrophenyllactoketone with 
bisulphite of soda, and is sent out in the form of a paste or in the 
solid condition. 

To obtain a solution, the paste is mixed with luke-warm water. 
For producing highly concentrated solutions for dark shades, the 
paste is best liquefied by heating to a temperature of about 35"* to 45° 
C, afterwards cooling the liquor down to less than 30* C, and dilut- 
ing the liquid with the required quantity of water. When the tem- 
perature is raised higher than 50*" C, the ketone separates out as 
an oil, which dissolves again completely on cooling. 

Aqueous solutions of the indigo salt which are considerably diluted 
must not be heated above 40'' C, or the ketone will not be dissolved 
if it is precipitated, unless bisulphite of soda is added. The bisul- 
phite of soda used for this purpose must be without free sulphurous 
acid. 

The paste should be kept in a dark and cool place. 

The solid form of the indigo salt has the advantage that it will 
keep for an indefinite length of time, and thus is more useful than 
the paste when it is only occasionally required to use it. When 
required for use it should be dissolved in the following way : — ^mix 10 
kilos, of the indigo salt with 20 kilos, of bisulphite of soda containing 
35 to 40 per cent, of real bisulphite of soda, and add to it ^ kilo, of 
calcined soda dissolved in 4 to 5 kilos, of hot water. Then heat 
quickly to 40*"- 45° C, and maintain this temperature for some 
minutes until the indigo salt is completely dissolved. The solution 
must now be quickly cooled, when it will form a yellowish crystalline 
paste ; or it may be immediately mixed with the necessary quantity 
of cold water for use. The solid form of indigo salt T is about 3^ 
times stronger than the paste. 

The solution of indigo salt can be supplied in printing in two 
ways: — (1) the cloth can be padded with an aqueous solution of 
the indigo salt and dried. After drying, the pieces can be printed 
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with a thickened solation of caustic soda, using British gum as the- 
thickening material and making up the colour so that it contains 
about 6 per cent, of caustic soda. After printing, the cloth is hung- 
up (to expose it to the air), washed, acidulated, washed again, and dried. 
(2) The cloth is printed with a solution of the indigo salt suitably 
thickened with a neutral thickening. Alter drying, the pieces are- 
passed through a solution of caustic soda lye standing at from 20'' to- 
23* B^. at the ordinary temperature. The pieces are now thoroughly 
washed and dried. 

We are indebted to Messrs Kalle k Go. for the information given» 
above as well as for the pattern. 



SECTION II. 

THE NAPHTHOL COLOURS. 

Within the last few years the application of the insoluble oxyazo- 
dyes to cotton, either by printing or dyeing, has greatly developed, 
forming a practically new style in calico printing, to which the name 
ot " Naphthol Colours " or " Style " is applied on account of the use 
of this substance in the process. Occasionally the style is spoken of 
as the "Vacanceine Style,'' so named by Messrs. Head Holliday & 
Sons, who wore, perhaps, the first inventors of this method of 
application. 

The principle of this process is that if a solution of a diazotised 
amine is added to a solution of alpha- or beta-naphthol an insoluble 
colour is precipitated. By using various combinations of these 
classes of bodies a very large number of shades can be produced, 
in this process, as applied to calico printing, the formation of the 
insoluble colour takes place within the fibres of the fabric, and the 
particles are thus fixed upon the tissue. The formation of the colour 
on the cloth can be efiected by two methods — viz., the cloth can be 
prepared before printing with the solution of the naphthol, dried and 
then printed with a thickened solution of the diazotised amine, the 
colour being formed on those parts only where the colour is printed ; 
or the cloth can be printed with a thickened solution of the naphthol,. 
and then the pieces passed slowly through the solution of the diazotised 
amine. The first process is that which is principally used in print* 
ing. 

The chemical changes which occur can be represented by the 
following chemical equations, representing one of the simplest com- 
binations of this kind. 

When the alpha- or beta-naphthol is dissolved in caustic soda for 
the prepare for the cloth, the following reaction occurs : — 



+ HCl + 


NaNOa : 


= 2HaO + Naa + 


CeH^N : NCI 


HTdiochloric 


Sodium 


Water. Sodtum 


Diazobemzene 


acid. 


nitrite. 


chloride. 


chloride. 
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CjoHyOH + NaOH = CjoHyONa + H,0 

Naphthol. CaoBtic Sodiam Water. 

•oda. naphtholate. 

The solution of diazotised amine is prepared by dissolving the amine 
in bydrochlof ic acid, when it forms the hydrochloride of the base used. 
This solution is then cooled with ice, and a solution of nitrite of soda 
poured into it. Some of the hydrochloric acid acts upon the nitrite of 
soda and nitrous acid is liberated, and this, reacting upon the amine 
salt, diazotises it, as shown by the following equation : — 

CsHfiNHaHQ 

Aniline 
hydrochloride. 

The solution obtained as the result of the chemical reactions between 
these bodies, suitably thickened, usually forms the printing colour. 

When a printing colour of this nature is printed upon cloth, pre- 
pared as described, the diazo-com pound acts upon the naphthol contained 
in the fibres of the cloth, and the colour is formed within the fibre 
where, and only where, the two substances are brought together. The 
following equation represents the changes occurring : — 

CioHjONa + C«H5N:NC1 = NaCl + CeH»N : NCioH«OH 

Sodium Dlasobenzene Bodiwn Insoluble colouring- 

naphtholate. chloride. chloride. matter. 

The pieces are then washed to remove the bye -products and the 
thickening, after which the pieces are soaped. 

A large number of substances that can be diazotised, and which, 
when combined with naphthol, produce useful shades, are offered to 
printers, some of them being definite chemical compounds and others 
mixtures containing several such compounds mixed in proportions to 
yield special shades. 

In order to give a general idea of the shades obtained by using the 
diazotised solutions of various commercially prepared amines or bases^ 
the following list is given, showing the shade produced when printed 
upon cloth prepared with both alpha- and beta-naphthol : — 

Base gives with a-Naphthol ^-Naphthol 

Aniline Brown Bright orange 

Tolnidine Brown Brown 

Paratoluidine Brown Very bright orange 

Metanitraniline Brown Bright red 

Paranitraniline Yellow brown Red 

Nitroparatoluidine Yellow brown Orange 

a-Naphthylamine Puce Claret 

/S'Naphthylamine (Nearly) black Blaish red 

Amidoazobenzol Yellow brown Dull red 

Orthoamidoazotolnol Bed brown Yellow 

The most important colours obtainable by this process are the 
various shades of red and maroon. The red from paranitraniline and 
beta-naphthol resembles the shade of Turkey red, and is much cheaper 
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to produce ; it is not, however, quite so fast as Turkey red, but cannot 
be said to be a loose colour. 

Having now described the principles of the process, we will proceed 
to the practical working of the process and illustrate this by patterns. 

Preparing the Cloth. — The prepare is made by dissolving, usually, 
beta-naphthol in a solution of caustic soda by the aid of heat and 
diluting the solution to the required strength. Many printers use a 
solution so prepared, but it will be found an advantage to add some 
oleine or soluble oil (castor oil soap) and glucose. The following 
recipe was used in printing patterns Nos. 33, 34, and 35 : — 

Naphihol Prepare. 

3 lbs. beta-naphthol, 

4 gallon caustic soda lye, 34"* Tw. 

Dissolve in hot wat-er ; and, when dissolved, add 
12 lbs. oleine, 

5 lbs. glucose, 

dissolved in 
20 gallons water. 

Then make up to 100 gallons with cold water. 

The solutions of naphthol and glucose should be quite cold before 
mixing them together. 

The cloth is impregnated with this prepare on the slop-padding 
machine and carefully dried. The cloth, after leaving the rollers of 
the slo{>-padding box, must be passed over the drying chests at such a 
speed that, when it is delivered at the other end, it is completely dry, 
but not overheated. The steam parsing into the drying chests must 
be regulated to ensure the cloth being properly dried at the speed at 
which the cloth is travelling, and this at as low a temperature as 
possible. If it is not to be printed immediately, it should be well 
wrapped up in cloth to prevent, as much as possible, the air from 
acting upon it, and it is better to prepare only so much cloth as will be 
required for printing at once. Cloth prepared with naphthol should 
always be printed as soon after preparation as possible, as it is liable 
to turn brownish in tone when kept, and thus the purity of the 
'< whites " in the finished print will be affected ; the colours will also 
be liable to develop unevenly. Drs. Lauber and Caberti have lately 
found that the addition of an alkaline solution of glycerine antimon- 
oxide to the naphthol prepare will prevent the cloth from becoming 
brown ; it can then be allowed to lie, if required, for a few days before 
printing. 

Alpharnaphthol is not often made use of, but, wHen required, it can 
be used in exactly the same way as described for the beta-naphthol. 

Unless otherwise stated, all the remarks which follow apply to the 
beta-naphthol-prepared cloth in describing the colours obtained. 

Preparing the Printing Colours.— The general method adopted 

for preparing the printing colour is the following, which was the 
method used for producing pattern No. 33, called vacanceine maroon : — 
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Vaeanceine Maroon, Standard Solution A. 

1 lb. 7 0Z8. a-naphthylamine (Read HoUiday & Sona), 

2 gallons water. 

Melt ^he naphthylamine in the two gallons of boiling water, and, whilst stirring 
All the time, add 

1 lb. IJ ozB. hydrochloric acid, 30 per cent. 
When the whole has been converted into a paste, add 

2 Ibe. 8 ozs. hydrochloric acid, 30 per cent. 

Cool thoroughly, and add 
10 lbs. ice. 
Stir well, and when the whole has been thoroughly well mixed, so as to reduce 
the temperature to near the freezing point, pour into the paste, underneath the 
surface, stirring the whole of the time, a cold solution containing 

12J ozs. nitrite of soda 
dissolved in 
1 gallon water. 

In order to allow the action to complete itself, the mixture should 
now be stirred for about ten minutes, and then the bulk of the liquid 
made up to 5 gallons by the addition of water. This forms the solu- 
tion from which the printing colour is made ; only as much as will be 
required immediately should be prepared, as it does not keep long. 

The printing colour is made from the above solution by mixing it 

with thickening, and, just before printing, adding the acetate of soda 

as below : — 

Printing Colour, 

1 gallon standard solution A, 
1 gallon thickening, 
1^ lbs. acetate of soda. 

The thickening used for preparing the colour with which the pattern 
was printed was a thick solution of gum tragacanth, but a thick solution 
of British gum may be used. 

There is a method sometimes used for preparing these colours with- 
out the use of ice, which consists in thickening the solution of the 
amino when dissolved, and also the nitrite solution ; the two thickened 
solutions are then mixed, stirred for some time, and, just before they 
are used, the acetate of soda is added. We do not recommend this 
method, as, in practice, it will be found unreliable and uncertain in its 
results, the shades varying considerably in intensity at various times. 

The colours begin to decompose very rapidly, especially when at the 
elevated temperature of the machine room, and the gases evolved 
during decomposition cause the colour to froth considerably in the 
box of the machine. This frothing, however, unless very excessive, 
does not cause the shades to become uneven or to lack solidity as 
might be expected. 

After the pieces have been printed and dried, they are washed well, 
and then soaped until they are sufficiently bright in shade, half-an- 
hour's soaping at 160** F. usually being sufficient. After well washing, 
they are then hydro-extracted and dried on the tins. 
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The scarlet red shades are obtained by using paranitraniline, which 
gives a bright scarlet-red shade, while beta-naphthylamine gives a bluer 
shade of red. 

Pattern No. 34 was printed from a colour made exactly as described 
for the maroon shade, but i3-naphthylamine was used instead of the 
o-naphthylamine. 

Pattern No. 35 has been printed with the following colour : — 

Paranitraniline Bed. 
Solution A. 

9 lbs. paranitraniline (R. H. & Sons), 
4^ lbs. nitrite of soda, 
2^ gallons water (cold). 

Solution B, 

25 lbs. 13 0Z8. hydrochloric acid, 30 per cent., 
25 lbs. 13 OZ8. ice. 

The latter does not form a solution but a liquid, in which the ice is 
floating. After the two mixtures have been made, and each well 
mixed together, solution A is slowly poured into solution B, stirring 
the whole of the time ; after stirring ten minutes, the liquor is ready 
to be made into a printing colour, using the proportions given below :— 

Bed Printing Colour, 

3 gallons thickening, 

1^ gallons above solution, 

4 lbs. acetate of soda. 

The washing, soaping, ^., of the pieces after printing is exactly the 
same as for the maroon shade. 

The acetate of soda, when added to the printing colour, has the 
effect of rendering the shades brighter, but, at the same time, the 
colours do not keep so well after the addition. This is the reason why 
it is always added just before use. 

Pattern No. 36 shows a black, printed upon cloth dyed with para- 
nitraniline red, and as the printer will often be required to dye pieces 
for subsequent printing, we will, although slightly outside our province, 
give the details with regard to the method of dyeing, as the process is 
not described in most of the text-books on dyeing. The cloth is first 
padded in a naphthol solution, prepared in this particular case as 

follows : — 

Naphthol Prepare. 

145 grammes beta-napbthol are dissolved at the boil in 
10 litres water, to which 
140 grammes soda lye of 75^ Tw. had been added, and then 
500 grammes Turkey red oil are added. 

Afler drying the pieces, they are passed slowly, and in the open 
width, through the following developing or raising bath to develop the 
colour, after which the pieces are well washed, soaped, washed and 
dried, when they are ready for printing : — 
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Developing BcUh, 
300 ccm. Inke-warm water are poured on 
60 grammes paranitraniline C and 
150 com. snlphnric acid, 170"* Tw., are slowly added. 

When completely dissolved, add, while continually stirring, 
1 litre cold water, and when the solution is cold, 
500 grammes ice are added, and then, while continually and slowly stirring, 
35 grammes nitrite of soda, dissolved in 250 cubic centimetres water, are allowed 
to run in. 
The mixture is left standing for 15 to 20 minutes under occasional stirring, 
then by adding cold water, brought to 10 litres, and before using it, a cold solu- 
tion of 300 grs. acetate of sodium, dissolved in one litre water, is added. 

By the addition of alkaline solutions of copper to the naphthol pre- 
paring solution, copper lakes are formed, which are not only different 
in shade to the colours obtained upon the plain naphthol prepare, but 
are also faster to light. 

Messrs. Meister, Lucius, and Bruning have devoted considerable 
attention to the effect of copper salts upon this class of colours, and 
have published the following process for obtaining fast brown shades 
from para- and meta-nitraniline and beta-naph thylamine. * The formula 

for the prepare is : — 

Capper Naphthol Prepare. 
300 grammes beta-naphthol, 
540 grammes soda lye, 36° Tw., 
500 ccm. oil A, 
1,000 ccm. alkaline copper solution. 

Alkaline Copper Solution, 
1,000 ccm. chloride of copper, 76*6'* Tw., 

500 grammes tartaric acid, 
1,200 ccm. soda lye, 76*6** Tw., 

400 grammes glycerine. 

QUA, 
1,000 ccm. oxyoleio acid (Dr. Schmitz and Toenges ; Dusseldorf), 
600 ccm. warm water, 
100 ccm. soda lye, 76*6*' Tw., 

The cloth, after being prepared with the above copper naphthol pre- 
pare in the usual manner, is printed with the following colours, yielding 
light and dark brown shades respectively : — 

Light Brown Printing Colour. 
200 ccm. diazo solution from : — 

28 grammes meta-nitraniline, 
500 grammes thickening, 
290 ccm. water, 

10 ccm. hydrochloric acid, 36*8** Tw. 
Dark Brovm Printing Colour. 
500 ccm. diazo solution from : — 

28 grammes paranitraniline in 500 ccm., 
470 ccm. thickening, 

30 grammes acetate of soda crystals. 

*The Dyer and Calico Printer, June 20, 1895. 
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With the meta-nitraniline it is necessary to add some hydrochloric 
acid to the printing colour in order to obtain even shades. 

After printing, the goods are washed, soaped at 60* C. for twenty 
minutes, and afterwards steamed for a short time, which further 
develops the colour. 

Dianisidine blue is now very largely produced directly on the fibre, 
both in printing and dyeing, and may be worked along with any of the 
other naphthol colours in multiple colour patterns. Either dianisidine 
base or the salt may be used, the latter being the most pleasant to 
work with, as it does not a£fect the mucous membrane. The following 
recipes are given by Messrs. F. Bayer & Co. for its production : — 

Bela-Naphihol Prepare, 

26*5 grammes /3*naphbhol are diasolved in 
27 com. soda lye, 36** Tw., and 

200 com. water ; then add 
50 grammes Turkey red oil ; stir the whole in 
50 gramn^es tragacanth thickening (6{ lbs. per gallon), and add 
20 grammes acetate of soda ; then add water up to 
1 litre. 

The cloth is slop-padded with the prepare, dried, and then printed 
with either of the printing colours given below, after which it should 
be soaped for twenty minutes at 140^ F. The printing colours and 
prepare given are for medium shades of blue ; they can be made stronger 
for darker shades. 

Dianindine Printing Colour No. 1. 

^.6*4 grammes dianisidine base are dissolved in 
210 ccm. water, and 
10 ccm. hydrochloric acid, 36** Tw. 

B, 25 ccm. sodium nitrite solution, 144 P^^ cent. 

(7. 18 grammes copper chloride solution, IV Tw., 
287 grammes tragacanth thickening (64 lbs. per gallon), 
287 grammes British gum thickening .(74 lbs. per gallon). 
Add B slowly, and with constant stirring to A^ then gradually mix with C. 
After straining, the colour is ready for printing. 

Dianisidine Printing Colour Ho. 2. 

8*32 grammes dianisidine salt are dissolved in 
6 ccm. hydrochloric acid, 36''Tw., and 
97 ccm. hot water ; then add 
116 grammes ice, to which add 
25 ccm. nitrite solution, 144 P^ cent., 
18 grammes copper chloride, 77° Tw., 
287 grammes tragacanth thickening, 
287 grammes British gum thickening. 
This colour is made up in the same way as described for No. 1. 

In the case of both these printing colours they should, when ready, 
for printing, contain an excess of nitrite, so as to be sure that the 
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dianisidine is completely diazotised. To test if this is the case, a piece 
of iodide of starch test paper must be dipped into the colour, which 
should be turned blue ; if the paper turns yellow, there is not enough 
nitrite present, and the blue, when printed, will be too red in shade. 

Joseph Arnold has patented'^ the addition of alumina salts to 
colours to be printed on cloth prepared with beta-naphthol, so as to 
obtain purer colours when developed, and particularly the production 
of patterns in insoluble dianisidine blue from the di- or tetra-azo 
derivatives of amido and diamido products. The most important 
application of this method is in the production of red patterns upon a 
blue ground. The addition of cupric chloride to the printing colours 
is apparently desirable in some cases. The following proportions are 
given for printing red upon dianisidine blue : — 

Naphthol Prepare. 

20 grammes bcta-naphthol, 
224 grammes soda lye, 20° B., 
75 grammes soluble oil, 

65 grammes acetate of soda solution, 40 per cent. 
Make up with water to 1,000 com. 

The prepared &bric is printed with a colour made from :— 

Red Printing Colour, 

12 grammes paranitranUine, 

10 grammes water, 

64 grammes nitrite of soda, 

50 grammes water, 
100 grammes ice, 

18 com. hydrochloric acid, 21'' B., 

20 com. ice-cold water, 
270 grammes tragacanth starch thickening, 

60 grammes finely-powdered sulphate of alumina. 

The addition of cupric chloride to this printing colour generally has 
the effect of making the shades purer and faster to light. 

The goods having been printed with the colour, they are dried and 
then passed through the blue developing bath, prepared as below, after 
which they are washed in running water, soaped, and dried. 

Dianisidine Blue Developing Bath, 

20 grammes dianisidine, 

31 ccm. hydrochloric acid, 
320 ccm. water, 
600 grammes ice, 
12*7 grammes nitrite of soda, 

88 ccm. water, 

55 com. cupric chloride, 40*" B., 
200 ccm. ice-cold water. 
Then add water until the solution measures 1,000 ccm. 

 The Dyer and Calico Printer, Nov. 20, 1896. 
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Other shades can be produced by using different substances for the 
printing colour, the general claim being that any dye which oontains 
no alumina becomes very dull in shade when passed through the 
dianisidine solution, and that, if the colour does contain alumina, the 
latter preserves the brightness of the resulting shade. 

The puce colour obtained by the combination of diazotised benzidine 
with iS-naphthol is now much used in calico printing, and it is printed 
with a colour made, as below, upon cloth prepared with )S-naphthol : — 

Benzidine Puce. 

55 lbs. tragacanth thickening (1 lb. per gallon), 

8 lbs. acetate of soda. 

Dififlolve ; and add 
37 lbs. puce solution. 

Puce Solution, 

74 lbs. benzidine sulphate, 36 per cent., 
31 lbs. ice, 

9 lbs. cold water, 

13 Ibfl. hydrochloric acid, 34*" Tw. 

Mix together ; and add, slowly, 
33 lbs. nitrite of soda solution, 144 per cent. 

After printing, the pieces are washed and soaped as usual. 

Diazo Fcbst Black, — Under the name of diazo fast black, Messrs. 
Meister, Lucius, <!z; Bruning sell a colour which is very useful for 
printing, along with other colours, upon a naphthol-prepared cloth in 
multiple colour patterns; it has the advantage over logwood and 
aniline black in yielding a better white when printed over an acetate 
of tin resist. The printing colour is prepared as follows : — 

Solution A, 

6i ozs. diazo black salt are finely ground with 
4f ozs. hydrochloric acid, 36^ Tw. , and 

1 quart cold water ; then add 
1 J lbs. ice, 

2J noggins nitrite of soda solution, 29 per cent. 

Stir well for some time, and then make up to 
4 gallon with cold water. . 

BlcLch Printing Colour, 

4 gallon solution A, 
3 lbs. 12} ozs. flour thickening, 
2^ noggins chloride of copper, 76 '6 Tw., 
8 ozs. acetate of soda. 

Flour Thickening, 

2 lbs. 6 ozB. wheat flour, 
2 lbs. 8 ozs. water, 

2 lbs. 2| ozs. acetic acid, 9* Tw., 

3 lbs. tragacanth thickening (94 ozs. per gallon). 
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This black is printed and treated exactly like the other napbthol 
coloars. 

Messrs. Rivett k- Scott have recently described'^ a method of produc- 
ing colourings containing black, blue, green, or yellow shades, along 
with any of the naphthol colours, produced by printing upon cloth 
prepared with beta-naphthol, the process having apparently been 
patented in this country. The method consists in printing any of the 
naphthol colours along with printing colours of such a nature that they 
are fixed merely by printing, hanging or raising, such as the colours 
made from Prussian blue and the raised lead yellows. Acids are added 
to the colours to act upon the prepare as may be required. The black 
printing colour is made from a mixture of logwood and gall liquor, red 
prussiate of potash, and nitrate of iron. Blues are obtained by using 
Prussian blue paste with oxalic and tartaric acid in the colour. 
Yellow, from nitrate of lead under the addition of citric and tartaric 
acids. Green, by mixing suitable proportions of the blue and yellow 
printing colours. After printing the above colours in a multiple 
colour pattern with one or more of the naphthol colours in the same 
combination, the pieces can be passed through a solution of bichromate 
of soda or potash, which will raise the yellow and green colours, after 
which they are washed as usual. The process is simple, and the prints 
obtained by this method are cheap. 

Graessler has published a recipe for printing "naphthol red" in 
the form of a steam colour containing xylidine and beta-naphthol in 
the printing colour ; it requires no preparation of the cloth before 
printing, but we do not think the method is used in practice. 



SECTION III. 



ANILINE BLACK-COLOURS FORMED AND FIXED BT 

OXIDATION. 

Aniline black is an insoluble substance produced by tlie partial 
oxidation of aniline salts by means of various salts of copper and 
vanadium in the presence of air and chlorates of the alkali metals. 
It can also be produced, under the influence of heat, from a mixture 
of aniline salts, chlorate of soda or potash, and potassium ferrocyanide. 
The first methods mentioned are used for making printing colours 
for ageing, while the latter method is used for steam aniline blacks. 

Aniline black has completely replaced the blacks formerly used in 
the *' madder style," and in this application it finds one of its principal 
uses to the printer. It is also much used for printing blacks upon 
pieces which have previously been dyed with Turkey red or indigo 
blue, as it will work along with the other discharge colours printed 

 Tkt Dyer and Calico Printer, Feb. 20, 1896. 
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upon the same piece. For the latter purpose, the vanadium aniline 
black is preferred, owing to the short time required to age it in 
order to fully develop the colour. 

Although it is possible to print the insoluble aniline black upon 
calico in a similar manner to that used for printing the insoluble 
pigment colours, this method is very rarely carried out in practice, a» 
far better results are obtained by developing or forming the aniline 
black on and within the fibre. 

The printing colours contain a salt of aniline, an oxidising agent 
or substance rich in oxygen, and, usually, a metallic salt — e,g.j copper 
or vanadium — which will act as a carrier for oxygen from the sub- 
stance containing it to the aniline salt. 

Aged aniline blacks may be divided into three kinds — viz., copper 
sulphide blacks, white paste blacks, and vanadium blacks, according 
to the particular carrier of oxygen used in the colour. 

For these printing colours the following special drugs are required : — 

Aniline Salts. — Aniline salts as purchased are known as '^ordinary'* 
aniline salts and ''basic" aniline salts, the latter being made by 
grinding the former up in a mill with a small quantity of aniline oil, 
for the purpose of neutralising the small quantity of free acid usually 
present in the ordinary salt. The basic salt is used chiefly for steam 
aniline blacks, and the other kind for aged blacks. The shade of 
black obtainable from any sample of aniline salt depends upon the 
purity of the aniline oil from which it was prepared with regard to 
the presence and proportion of para- and ortho-toluidine ; pure aniline 
yielding a pure black; ortho-toluidine, a bluish-black; and para- 
toluidine, a black with a brownish tone. As the relation of these 
three bases is generally quite beyond the control of the printer, a 
sample should be selected which is satisfactory in this respect. 

Copper Sulphide. — The copper sulphide used for aniline blacks 
must be in the form of a paste, in which the particles of copper sul- 
phide are in as fine a state of division as possible. It occurs in 
commerce in the form of a paste containing about 25 per cent, of solid 
matter, and should be quite free from, or contain merely traces o^ 
soluble Baits or free sulphur. It may be made in the works by pre- 
cipitating a solution of sulphate of copper with a solution of sulphide 
of soda — made from caustic soda lye and sulphur — filtering, washing 
the precipitate, and then allowing it to drain until it contains 25 per 
cent, of solid matter ; but, as it costs as much, or even more, to make 
it than to buy it ready made, this is rarely done by the printer. 

White Paste. — White paste should be snlphocyanide of copper, 
but the commercial article is a mixture of snlphocyanide of copper and 
sulphate of barium. White paste varies considerably in composition, 
as will be seen from the results given below, showing the proportions 
of water, sulphocyanide of copper, and sulphate of barium in three 
samples offered to printers :— 
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Analysis of Whitb Paste. 





No. 1. 


No. 2. 


No. 3. 


Water and soluble salts, . 
Cuprous sulphocyanide, . 
Barium sulphate, 


43 

27 
30 


59 
21 
20 


31 
42 
27 


100 


100 


100 



Vanadium Solution. — Vanadate of ammonia is the salt purchased 
for use in producing aniline blacks, but, before it can be used, it is 
necessary to prepare an acid solution of it, and to reduce it with 
glycerine. The following is a convenient method of preparing this 
solution ready for use when required : — 

Vanadium Solution for Aniline Blacks, 
i oz. vanadate of ammonia. 

Dissolve in 
4 ozs. water. 
Then add 
3 ozs. hydrochloric acid, 30** Tw. 

When dissolved, mix with 
11 com. glycerine, 
2 ozs. water. 
Place the mixture in a white porcelain evaporating basin ; hoat until the colour 
changes to blue, then make up to 

) gallon with water. 

This solution contains vanadium equal to nearly 2f grains of 
vanadate of ammonia per fluid ounce. 

The Printing Colours.— The stock colours made in the colour 
shop are usually prepared without one of the necessary ingredients, in 
order that they may be kept for some time after preparation ; the 
colours, as required, are finished by the addition of the omitted 
chemical. It will be obvious that only so much complete colour 
should be made up as will be required for immediate use. We will 
now give recipes for each kind of aniline black, merely pointing out 
that it is sometimes useful to employ both sulphide of copper and 
white paste in the same printing colour : — 

Aniline Black {with Copper Sulphide), 

Stock Colour, 

1 pint cotton-seed oil, 

4^ gallons water, 

5 lbs. starch, 

5 lbs. chlorate of soda, 

} lb. salammoniac. 

Boil ; and add 

12 lbs. British gum. . 

Boil ; then cool, and add 

104 lbs. aniline salts. 

11 
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The presence of British gum has the effect of preserving the cloth 
from tendering, owing, probably, to the presence of reducing substances. 
The above standard is stored and, when required, a printing colour is 
made as below. 

Printing Colour — Aniline Black, 

12 gallons of above standard colonr, 
1 gallon copper sulphide paste. 

The next recipe is for a black (with white paste), the aniline salts 
being left out of the stock colour and added just before printing. 

ArUline Black {with white paste). 

Standard or Stock Colour, 

5 lbs. starch, 

4 gallons water, 

3 lbs. chlorate of soda. 

BoU; cool; and add 
1 lb. white paste. 

Printing Colour. 

4i gallons stock or standard colour, 
\ gallon water, 
5^ lbs. aniline salts. 

The aniline salts should be dissolved in the water before adding them 
to the standard colour. 

The above printing colours will work along with the colours for the 
dyed style, the cloth being either prepared with chlorate of potash or 
merely bleached. After printing and passing through the ageing 
machine in the usual manner, the pieces must be hung in the ageing 
room (see Madder style) until the aniline black is fully developed, an 
operation requiring from 36 to 60 hours. When the black is being 
used in combination with printed mordants the goods are, after the 
black has been sufficiently aged, dunged, washed, and dyed as usual for 
mordant colours ; but when aniline black only is on the pieces they 
are frequently passed through a solution of bichromate of potash and 
soaped, which renders the colour slightly less liable to turn green on 
exposure to the air. 

The length of time required to age the black printed from the recipes 
just given, quite unfits them for use along with colours which must be 
finished immediately or very soon after printing ; as, for example, when 
a black is required along with discharge colours upon indigo-dyed 
cloth, &c By the use of the vanadium solution, described above, a 
colour can be made which will fully age or develop in a few hours, and 
a colour so prepared is used in all cases requiring quick ageing. 

The vanadium solution will, if required, act as the carrier of oxygen 
from the chlorate to the aniline salt without the use of any other 
carrier. The following recipe is taken from Sansone's book on Printing 
of Cotton Fabrics : — 
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Aniline Black (with vanadium alone), 

1 gallon water, 
\\ lbs. starch, 

I lb. dextrine. 

Boil ; cool to 120° F.; and add 
14 lbs. aniline oil, 
14 lbs. hydrochloric acid, 32** Tw. 
Cool ; and add 

} lb. chlorate of soda, 

I lb. water ; then add 

\ lb. yanadinm solution. 

A more practical, because cheaper and quite as effective, quickly- 
ageing black may be prepared by using both sulphocyanide of copper 
and vanadium in the same printing colour, which then requires a much 
less quantity of the expensive vanadium salt. The following recipe 
will be found to work well, and is the colour referred to as vanadium 
aniline black in various sections of this book : — 

Vanadium Aniline Blach 
(With Sulphocyanide of Copper). 

Stock Colour. 

4 gallons water, 

5 lbs. starch, 

3 lbs. chlorate of soda. 

Boll ; cool ; and add 
. 1 lb. white paste. 

Printing Colour, 

44 gallons stock colour, 

4 gallon water, 

6^ 1^8. aniline salts, 
8 fluid ozs. vanadium solution. 

The four recipes just given show the various methods of obtaining 
aniline black by the ageing method. These printing colours cannot 
be steamed, because they would injure the cotton fibre at a high 
temperature. 

When a steam aniline black is required the copper salts are not 
used, but the aniline salt is oxidised by the use of a mixture of 
chlorate and ferrocyanide of potash. In order to further guard 
against any tendering action which may occur during steaming, it is 
advisable to employ basic aniline salts for this colour, as it will then 
contain no free acid. 

Steam Aniline Blciek, 

At gallons water, 
5 lbs. starch, 
2i lbs. chlorate of potash. 

Boil well ; and add 
3 lbs. ferrrocyanide potash (yellow prus&iate). 

Cool, and add 
5j^ lbs. aniline salts. 



164 TEXTILE PRINTING. 

This printing colour should be printed upon unprepared, but well 
bleached, cloth, and the goods must be passed through Mather & 
Piatt's steam aniline ager immediately afterwards. It will be found 
advisable to pass the goods twice through the aniline ager, each 
passage taking about two minutes, rather than to ran the machine 
slower. After ageing, as described, the black will be to a great 
extent developed, and for some styles it is necessary to finish ofT 
here ; but, where it can be done, better results will be produced if 
the pieces are steamed for a longer period. As, however, there is a 
tendency to reduce the strength of the fibre by the liberation of acid 
fumes during steaming, means must be taken to guard against this. 
The usual method adopted is to pass the pieces through a small 
machine constructed on lines similar to the ageing machine, in the 
bottom of which iron trays, containing liquor ammonia, are placed ; 
the air inside the chamber is thus impregnated with the vapour of 
ummonia, which, as the pieces are passing through the chamber, 
neutralises any free acid that may have been liberated by the short 
steaming in the steam ager. The goods are then steamed for about 
forty-five minutes (without pressure) in the cottage or, better still, 
the continuous steamer. When the pieces have been steamed, they 
are further oxidised or "raised" by quickly passing them in the 
open width through the following raising solution: — 

Baising Liquor for Blacks. 

16 gallons water, 

40 lbs. sulphate of soda (Glauber salts), 
3 lbs. bichromate of potash. 

The liquor should be kept slowly boiling, and the pieces passed 
through at such a speed that they remain for 30 to 60 seconds in the 
solutions. The pieces are then well washed, soaped for 30 to 45 
minutes at the boiling point, washed well, and dried ; they are then 
ready for finishing. 

Pieces printed with steam aniline black are very liable to turn 
greenish in shade when stored in the warehouse, due to the reducing 
action of the sulphurous acid contained in the atmosphere of all large 
towns ; this defect shows itself principally at the edges and in the 
exposed folds of the goods. In order to prevent this as much as 
possible, it is advisable to add some borax to the finishing size, which 
will absorb and render harmless any sulphur dioxide that may be pre- 
sent in the air. This greening action is noticeable chiefly in fine cover 
patterns. 

Naphthylamine Puce. — Very fast puce shades can be obtained by 
the use of nitrate of naphthylamine instead of aniline salts ; when 
reduced, fine fast grey shades are obtained. These colours are, how- 
ever, very little used in practical work. The following recipe for such 
a colour is given by Sansone : — 
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Naphthylamme Puce, 

1 gallon starch paste, 

3 lbs. nitrate of naphthylamine, 
24 lbs. acetic acid, 

4 lb. chlorate of soda, 

2 lbs. water, 

\ lb. vanadiam solution. 

Dissolve the naphthylamine in the acetic acid and mix with the 
starch paste. The chlorate of soda is then dissolved in the water and 
slowly added, stirring all the time. Just before printing, add the 
solution of vanadium. 

The cloth, after printing, is treated exactly like cloth printed with 
vanadium aniline black, and this colour may be used along with the 
latter or in similar styles. 

Cutch Browns. — Although the colours obtained from catechu are 
produced by oxidation, the processes of application differ from those 
used for aniline black. Notwithstanding this, we have considered 
it advisable to include it in this portion of our work. 

Catechu is used in printing for the production of brown shades, but it 
is much less used now than was formerly the case. Catechu, or cutch, 
occurs in commerce in the form of large dark brown cubes, which are 
with difficulty soluble in boiling water, a large portion separating out 
on cooling, producing a turbid liquid. The presence of a small 
quantity of acetic acid, caustic, or carbonated alkali greatly increases 
the solubility in the liquid, and a stock solution of catechu, prepared 
with one of these additions, is stored for preparing the printing colours. 
Generally two stock liquors are kept — one prepared with acetic acid 
and water, and the other containing an alkali, each being used for 
colours treated in different ways after printing. As ammonium 
chloride (sal ammoniac) is generally used in the colours made with 
the acetic acid solution, this chemical is often added to the stock 
solution of catechu, but it may be added to the printing colour if 
desired. The following solutions are examples, showing the two* 
methods for preparing these stock liquors : — 

CcUechu Stock Solution yo, 2, 

9 lbs. catechu, 

1 gallon water, 

2 lbs. ammonium chloride, 

i gallon acetic acid, 12" Tw. 

The catechu should be boiled with the water until quite dissolved, 
an operation taking from ten to twelve hours. During the boiling the 
bulk of the liquid must be kept up by occasionally adding water, and, 
when solution is complete, the pan should be filled up to the usual 
bulk with water to replace that which has evaporated. When the 
liquor has boiled and been made up to bulk, the ammonium chloride 
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and acetic acid should be added, and the liquor cooled, when it is 
ready for use. 

The other stock solution is prepared in a similar manner, using the 
following proportions :— 

C(Uechu Stock Solution No. ^. 

3 lbs. catechu, 
1 gallon water, 
7 0Z8. purified soda ash. 

Instead of soda ash, caustic soda may be used, as given below : — 

Catechu Stock Solution No. S, 

3 lbs. catechu, 
I gallon water, 
i noggin caustic soda lye, 50° Tw. 

The production of the colours from catechu in printing depends upon 
the oxidation of the catechuin contained in the catechu ; this oxidation 
may be accomplished by adding oxidising agents to the printing colour, 
or by passing the whole of the cloth through a solution, which will 
have an oxidising action upon the colour printed upon the piece. The 
latter method can only be used when a one-colour pattern is printed, 
or when all the colours printed upon the piece are made from cutch, 
or in those cases where the other colours are not affected by their 
passage through the oxidising bath. 

The first class of printing colours are prepared from an acetic acid 
solution of catechu, which requires the addition of thickening and a 
suitable oxidising agent. British gum and gum Arabic or Senegal, 
the latter gums by preference, are the most suitable thickening 
materials to use. The oxidising agents generally employed are the 
salts of copper, the nitrate and acetate being generally preferred. 

Acatate of lime is frequently added to the colour in addition to the 
Tarious substances named. 

The following colours show the application of these two copper 
salts : — 

Catechu Brown No, 1. 

3 gallons catechu stock solution No. ], 

i gallon nitrate of copper solution, 60" Tw., 

8 gallons Senegal thickening. 

Catechu Brown No. S. 

3 gallons catechu stock solution No. 1., 
1 gallon acetate of copper, 20° Tw., 
8 gallons gum Arabic thickening. 

Both these colours should be printed on cloth prepared with a solu- 
tion of chlorate of soda or potassium to assist the oxidation of the 
cutch, and thus shorten the time required for ageing. After ageing, 
the cloth can be passed through a solution of potassium bichromate, or 
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maj be simply dunged, if there are other colours printed upon it that 
require dyeing. 

The alkaline solution of catechu is used for those styles where the 
goods are passed, afler printing and ageing, through a solution of bi- 
chromate of potash, and it is merely reduced with thickening to give 
the required shade, adding a little more alkali when greatly reduced. 

An iron mordant can be used with catechu, as in the following 
recipe. It yields darker shades : — 

Dark Cutch Broum. 

3 gallons catechu stock solution No 1, 
8 gallons thickening, 
1 gallon iron liquor. 

The pieces, after printing, are aged overnight, and then passed 
through a solution of bichromate of soda or potash to oxidise or raise 
the colour. 



SECTION IV. 
RAISED COLOURS. 

In this class the shade is produced upon the cloth by printing a 
colour which requires, for the development of the shade, to be passed 
through a liquor, which may have for its object the precipitation or 
fixation of the insoluble colouring-matter, or rather pigment, upon 
the cloth. In this way several shades of yellow, orange, and buff 
prints are prepared. 

Iron Buif. — This buff is due to the colour of iron oxide (ferric oxide, 
iron mould), and is produced by printing a colour containing ferrous 
acetate, steaming the pieces and then fixing, or completing the 
process of fixation, by passing the pieces through a solution of soda 
ash, which precipitates the whole of the iron upon the cloth. Any 
iron which may still be present in the ferrous condition is converted 
into the ferric state during the process of washing which follows, the 
oxygen being derived from the air and from that contained in the 
washing water. 

The ferrous acetate used for this purpose is best prepared from a 
mixture of acetate of soda and copperas, the solution obtained, of 
course, containing sulphate of soda as well as ferrous acetate; as the 
iron liquor, so largely used as a mordant in the madder style, is not 
suitable for this purpose, because of the large amount of organic 
matter always present, which is, in the dyed style, an advantage. 

The commercial salts, acetate of soda and copperas, should be mixed 
for this process in about the proportions of one part of acetate of 
soda to six or seven parts of copperas, and dissolved in water until the 
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solution stands at 40° Tw. This solution then forms the stock liquor, 
from which any of the shades of iron bujff can be prepared by the 
addition of mote or less thickening. 

Instead of acetate of soda, the lead salt is frequently used for 
preparing ferrous acetate ; but there is no practical advantage arising 
from its use ; it is more expensive, and the mixture must be allowed 
to settle and the clear liquor decanted for use. 

The thickening material chiefly used is British gum, the following 
recipe being such as to yield a medium shade of buif : — 

Iron Bvff Printing Colour. 

1 gallon ferrous acetate liquor, 40° Tw., 
3 gallons British gum thickening. 

After printing the colour so prepared upon unprepared cloth, the 
latter can be slightly steamed, or not, as thought desirable, the practice 
varying in the various print works. After printing and drying or 
steaming, the pieces are passed full width through a solution of soda 
ash, from 8** to lO"* Tw. in strength contained in a dolly, the solution 
being cold and the pieces passing through the liquor at the rate 
sufficient to allow them to remain in the solution for about two 
minutes. From the dolly the goods pass to the washing machine, 
where the soda is washed away and the process of oxidation is 
practically completed ; but some printers pass the pieces through, or 
enter the pieces in, a weak solution of bleaching liquor at 1*" Tw. to 
ensure the complete oxidation of the iron. 

Iron buff is fast to the action of light, soap, and chemic, but is. 
extremely sensitive to the action of acids. 

Chrome Yellow. — Chrome yellow can be printed, or formed, upon 
the tissue by first printing a thickened solution of acetate of lead, and 
then passing the pieces through a boiling solution of bichromate of 
potash or soda containing either salt or, better, sulphate of soda, when 
the acetate of lead is converted into the yellow insoluble chromate of 
lead. 

For printing these yellow shades it is advisable to prepare the 
cloth with a solution of sulphate of soda, 3 to 4 ozs. per gallon, before 
printing, as the colour has then less tendency to spread and is better 
fixed to the cloth. 

The printing colours are usually thickened with British gum, the 
depth of shade depending upon the quantity of acetate of lead 
contained in the colour per gallon. The following proportions will 
yield a shade of medium depth : — 

liaised Yellow Printing Colour. 

3 lbs. white lead acetate, 
1 gallon water. 

Dissolve ; and add 
1 gallon thick British gnm thickening. 
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After the goods have been printed they should be hung in a cool 
room for a few hours and then sent forward for raising. 

The raising of the colour is performed in the dolly described on 
p. 57, several of them being worked together. The first dolly contains 
the raising liquor, kept nearly boiling by means of an open steam pipe 
passing into the liquor ; the second and third dollies contain water to 
wash out the raising liquor from the goods ; after which they are usually 
passed between spirt pipes; and then further washed in the dye-house 
washing machine. The liquor used for raising generally contains 
about four ounces of bichromate of potash per gallon with about twelve 
times its weight of salt or sulphate of soda. Both the following solu- 
tions are used on the large scale : — 

Raising Liquors for Chrome Orange, 
No, 1, 

4 ozs. bichromate of potash, 
2} lbs. common salt, 
1 gallon water. 

No, £. 

4 ozs. bichromate of potash, 
3 lbs. sulphate of soda, 
1 gallon water. 

Bichromate of soda can be used instead of the potassium salt, if 
required, using proportionate quantities in accordance with the per- 
centage of chromic acid contained in each. 

Chromo Orangfe* — Raised chrome orange is always produced by 
passing the goods, already raised to a yellow shade, through an alkaline 
solution containing neutral chromate of potash, the alkalinity being 
due to the addition of lime. The following recipe yields good results : — 

Chrome Orange Raising Liquor, 

2 ozs. lime, 

2 ozs. neutral chromate of potash, 
20 gallons water. 

The orange tone is produced in about half a minute and the goods 
are then washed and dried. 

The orange tone is due to the formation of a basic chromate of lead 
by the action of the lime on the yellow normal chromate of lead. 
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CHAPTER IV.— SECTION I. 
DYED STYLES: THE MADDER STYLE. 

The dyed styles differ from the processes previously described in 
that the colouring-matter does not form a part of the printing mixture, 
but is subsequently applied to the cloth in the dye-beck. The print- 
ing colour consists of the various mordants, thickened with a suitable 
thickening paste. These colours are printed upon either prepared or 
unprepared cloth, according to the nature of the mordant contained in 
the printing colour, after which the goods are passed through the pro- 
cesses known as ageing and dunging, whereby the mordant is fixed on 
the cloth in a suitable condition to combine with the colouring-matters 
to be afterwards applied, the thickening material being removed at the 
same time. 

The salts of iron, alumina, and tin, are those most frequently used 
€is mordants in this style, alone and in combination with one another, 
while, by the use of the various colouring-matters that are capable of 
being applied by dyeing on these mordants, a very large number of 
useful and fast shades can be obtained. 

The iron mordant is chiefly employed in the form of " iron liquor," 
also known as " pyrolignite of iron " and " black liquor," containing the 
iron salt in the condition chiefly of ferrous acetate, but containing 
much tarry matter. It is found in practice that this solution is pre- 
ferable to a purer solution of ferrous acetate, which could easily be 
prepared, on account of the shades being richer and fuller, a result 
which is probably due to the fact that the tarry matters contained in 
this iron liquor prevent the too quick oxidation of the iron into the 
ferric condition ; this allows time for the solution to more thoroughly 
penetrate into the fibres of the cloth before this oxidation takes place, 
a change which is accompanied with the formation of an insoluble salt 
of iron which, if formed on the surface, is then unable to enter into the 
cloth and is probably washed away during the process of dunging. 

Iron liquor is generally sold as a liquid standing at 24* Tw., dark in 
colour, and having an odour somewhat resembling burnt wood. All 
the recipes for colours given below are for iron liquor of this strength. 

When the printing colour is intended for a black obtained by dyeing 
with logwood along with certain proportions of other dyes tuffs, the 
iron is either used alone — that is, without the addition of any other 
mordant, or mixed with some acetate of alumina. Iron alone rarely 
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yields a satisfactory shade of black; therefore the alumina salt is 
employed in conjunction with it to modify the shade and render it 
more pleasing in tone. For purple shades, produced with alizarine as 
the dye, it is usual to add to the printing colour a solution of arscnite 
of soda (which is generally called " purple fixing liquor " in the colour 
shop), especially when pale shades are being produced. The arsenite 
of soda, being a reducing agent, probably prevents the too rapid oxida- 
tion of the iron mordant, allows it to more thoroughly penetrate into 
the fibres of the cloth, and thus produces faster and brighter shades. 
Another probable factor in this increased fastness of shade is that the 
arsenic enters into combination with the mordants and finally forms 
part of the resulting colour lake, complex combinations of this nature 
frequently giving rise to shades of superior fastness compared with 
those of simpler constitution. 

The following is a list of the shades given with the dyestufis named 
upon an iron mordant applied in the dye-beck, it comprises the 
colouring-matters chiefly emi)loyed in the works in connection with 
the " madder style " : — 

Dyentuffs, SJuuie Produced. 

Alizarine (blue shade), Purple. 

Di-nitrosoresorcine, Green. 

Sumach, Brownish-black. 

Persian berries, Yellowish-brown. 

Myrabolams, Brownish-black. 

Logwood, Black. 

Quercitron bark, Yellowish-brown. 

The colouring-matters just named are the principal ones used for 
dyeing the pieces in this style, but there are a few other dyestufis that 
are occasionally used. 

No preparation of the cloth previous to printing is absolutely 
necessary for the complete fixation of the iron mordants, but the ageing 
process is very much decreased in length if the cloth receives a pre- 
paration with chlorate of soda or potash, preferably the latter. The 
prepare should contain from 2 to 4 ounces of chlorate of potash per 
gallon of water ; it is applied in the same way as described for oleine 
prepare, p. 103. 

Alumina used as a mordant in this style is employed chiefly in the 
form of acetate, or sulphate-acetate, of alumina, sold under the name of 
** red liquor." These alumina mordants should be perfectly free from 
any trace of iron, as the latter will have a tendency to destroy the 
brilliancy of the shades unless means are taken to render its presence 
harmless. It is, however, easy to obtain red liquors free from iron ; 
these are often sold under the name of " tin-red liquor." 

Alumina is largely used for the production of reds and pinks by 
subsequently dyeing the printed pieces with the several shades of 
ordinary alizarine, with a large number of other dyestufis, both natural 
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and artificial, it yields a very large number of shades. It is also 
largely employed (along with varying proportions of iron liquor) as the 
mordant for the production of chocolate, black, and other shades, 
corresponding to the dyestuffs used in the after process of dyeing. 

In the preparation of printing colours for reds, pinks, and colours 
where the slightest trace of iron would impair the brightness of the 
resulting shade, a small quantity of a tin salt, in the stannous condi- 
tion, is added ; this prevents the iron from soiling the shade. The tin 
salt is generally introduced in the form of tin crystals (stannous 
chloride), either alone or mixed with certain proportions of acetate of 
soda, forming a kind of acetate of tin. The presence of the tin salt has 
the effect of keeping any iron that may be in the colour in the ferrous 
state, or, if originally existing in the form of a ferric salt, of reducing 
it to the ferrous condition, in which form it will not be fixed on the 
cloth, and will therefore leave it when the cloth is dunged. The tin 
acts in the same manner with any iron existing as impurities in the 
thickening or other ingredients of the printing colour, or introduced 
accidentally during the printing or other processes through which the 
pieces pass before dunging. Where the alumina mordant is to be 
mixed with iron for chocolates, <bc., the tin salt is of course omitted. 

The following list shows the shades obtained by dyeing upon 
alumina mordant with each of the dyestuffs named : — 

Dyeftuffi Shade Produced, 

Alizarine (blue shade), Bluish-red. 

Alizarine (yellow shade), Yellowish-red. 

Alizarine orange, Keddish-orange. 

Sumach, Pale buff. 

Myrabolams, Dull yellow. 

Persian berries, Yellow. 

Quercitron bark, Yellow. 

Logwood, Violet-grey. 

The cloth does not require any preparation when an alumina mor- 
dant colour is to be printed upon it. The presence of an alkaline 
chlorate on the cloth does not affect the fixation of the alumina, so 
that prepared cloth may be used when an iron mordant is to be 
printed upon the same piece as the alumina mordant. 

By means of colours prepared from iron or red liquor, or mixt^res of 
the two mordants, a large range of shades are obtained by afterwards 
dyeing with the various dyestuffs mentioned below. 

We will now describe how printing colours are prepared from the 
mordants named, and the manner in which the metallic mordant is 
fixed on the cloth in a suitable condition to combine with the dyestuffs 
afterwards to be applied. 

The thickening material generally used for the printing colours in 
the dyed style is flour, usually alone, but sometimes mixed with certain 
proportions of British gum. About 2 lbs. of flour per gallon are re- 
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quired to suitably thidken the mordants, the quantity varying to some 
extent with the quality of the flour and the nature of the ingredients 
of the printing colour. 

Printing* Colours Prepared from Iron Mordants.— Blacks.— 

The name given to a printing colour prepared with a mordant which 
requires dyeing before any shade or colour is produced at all is that of 
the shade it is chiefly employed in producing, although, of course, the 
same colour will give different shades if dyed with other dyestuffs. 
For example, a strong iron mordant printing colour is usually termed 
'* black," because it is chiefly used to produce black shades by dyeing 
with logwood, but the same printing colour will yield a dark myrtle- 
green shade if,, instead of logwood, dinitrosoresorcine is used for 
dyeing. A weaker iron printing colour is usually termed "purple," 
because used for obtaining purple shades by subsequent dyeing with 
alizarine, although, in this case, arsenic is generally introduced into 
the colour as well as iron. 

As an example of a strong iron mordant suitable for the production 
of blacks from logwood and for other purposes, the following recipe is 
given : — 

Black No. 1. 

3 gallons iron liquor, 24° Tw. , 

S gallons water, 

} gallon acetic acid, 8° Tw., 

1 pint cotton-seed oil, 
13 lbs. flour. 

Boil well ; cool ; and strain. 

This colour is useful for all cases where a strong iron mordant is 
required, and where the presence of alumina is either useless or un- 
desirable, as, for example, when the pieces are to be dyed with the so- 
called " solid green." 

For the production of blacks from logwood it is preferable to use a 
colour containing alumina as well as iron, as the blacks obtained from 
a colour so prepared are of a less rusty or bronzy tone. For this 
purpose the recipe given below will be found more suitable than the 
one mentioned above : — 

Black yo. 2, 

2 gallons iron Uquor, 24** Tw., 
1 gallon red liquor, 14** Tw., 

J gallon acetic acid, 8** Tw., 
1 pint cotton-seed oil, 
13 lbs. flour. 

For paler shades, either of the above colours may be reduced with 
flour paste to any required degree. 

For the purpose of obtaining purple shades by dyeing with alizarine, 
the iron liquor is associated with a solution of arsenite of soda, con- 
taining an excess of pyroligneous or wood acid, usually prepared in 
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the colour shop, and known as '^ purple fixing liquor." There are 
many recipes for making purple fixing liquor^ but the following is an 
old and well tested formula : — 

Purple Fixing Liquor, 

5i lbs. arsenioofl acid (white arsenic), 
6 lbs. soda crystals, 
i gallon water. 

Mix the white arsenic and the water in a colour pan, tarn on the steam and 
gradually add the soda crystals, bringing the liquor to the boiling point. When 
all the soda crystals have been added, continue boiling until the arsenic has 
dissolved ; then add 

12 gallons wood acid. 
Stir well, place in a wooden cask, allow to stand some hours, and add 

3 gills hydrochloric acid, 32"* Tw. 

It is advisable to allow the liquor to stand a few days before using it, 
as it seems to improve in quality by keeping. 

The various strengths of purple mordants are prepared by using 
equal parts of iron liquor and purple fixing liquor, adding more or 
less thickening according to the intensity of the shade required, the 
thickening usually consisting of flour paste. 

The strongest shade of purple is generally prepared from proportions 
of the various ingredients somewhat resembling those given below, 
which will serve as a type of this class of printing colour ; — 

Purple, 

I gallon iron liquor, 24'' Tw., 
1 gallon purple fixing liquor, 
4 gallons flour paste. 

Add a small quantity of an acetic acid solution of methyl violet to render 
the colour visible on the piece during printing. This is called ''sightening" a 
colour. 

The production of printing colours for obtaining chocolate shades 
which contain both iron and alumina will be treated later. 

Printing Colours prepared from Red Liquor.— Beds.— From 

acetate of alumina, or " red liquor," printing colours, used chiefly for 
obtaining reds and pinks, are obtained by dyeing with alizarine; 
hence such colours or thickened mordants are termed reds and pinks 
according to their strength. In order to prevent the accidental 
presence of iron salts from influencing the shades, a small quantity 
of tin crystals or stannous chloride is added to the colour ; this pre- 
vents the iron from fixing itself on the fibre. As in the case of the 
iron mordant colours, the thickening material usually employed is 
flour paste, tin crystals being added to the extent of ^ to f oz. per 
gallon of colour, the larger proportion being used in the case of dark 
red shades. 
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Red. 

1 gallon tin red liquor, 14° Tw., 

2 gallons water, 
6 lbs. flour. 

Boil well ; cool ; and add 
] oz. tin crystalB. 

Sighten with magenta solution. 

Pink shades are prepared in the same way but a larger proportion 
of thickening is used. 

Chocolate Shades. — An extremely large variety of shades are 
produced by the employment of printing colours containing various 
proportions of iron and red liquor in the same colour, even when the 
same dyestuff is used for dyeing ; the range is still further extended 
when various colouring-matters are employed in the dye-beck. In 
the colour shop, colours so made are usually called '^ chocolates, "^ 
because they yield various shades approaching to chocolate when 
dyed with alizarine. 

These colours are generally prepared from "iron liquor" at 24" Tw, 
and ordinary "red liquor," standing at 18° Tw., the proportion of 
one to the other varying, usually, from 1 of iron liquor to 4 of red 
liquor, to as much as 1 of iron liquor to 200 of red liquor. The 
following printing colour is an example of a colour prepared on. 
this principle, where the proportion is 1 to 12 : — 

Chocolate, 

1 gallon iron liquor, 24^ Tw., 

12 gallons red liquor, 18° Tw., 

13 gallons water, 

1 gallon acetic acid, 12° Tw., 
1 quart cotton-seed oil, 
45 lbs. flour. 

Boil well ; and cool. 

Paler shades are obtained by reducing the strength by the addition 
of more flour paste. 

It would be useless to multiply the number of recipes for this 
kind of colour, as the principle will be readily understood from what 
has just been stated; the greater the proportion of iron liquor the 
darker and blacker the shade becomes, while the larger the quantity 
of red liquor contained in the colour, the redder and brighter are- 
the shades obtained. 

When a colour containing only alumina is to be printed, and where^ 
no colour containing iron liquor is to be printed, on the same piece,, 
the cloth is not in any way prepared previous to printing; but for 
colours which are prepared from iron liquor (whether alone or mixed 
with alumina) the cloth should first be prepared with chlorate of 
potash or soda, as described on p. 171. 

As the pieces pass over the drying chests of the printing machine' a 
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large proportion of the acetic acid contained in the printing colour in 
combination with the mordants is expelled, thereby rendering the 
salts more basic in character, by reducing the proportion of acid with 
which they are combined, the metallic mordant at the same time 
entering into combination with the fibre to a small extent. 

The pieces are then passed through the ageing machine (see p. 
43), where they are subjected to the action of warm and moist air. 
During their passage through this machine the thickening material on 
the cloth is softened; the cloth can then fully exert its attractive 
influence upon the mordant, under which influence, combined with 
the action of the oxygen of the air and the elevated temperature 
of the apartment, the mordant is either completely fixed, or is 
rendered in such a condition as to be completely fixed when hung for 
some time longer and then passed through the dunging machine. In 
the case of colours containing iron mordants the iron becomes oxidised 
during this process into the ferric state, and the iron exists on the 
aged piece, either as hydroxide, or as an insoluble basic ferric acetate, 
or as a mixture of these two bodies. The chlorate in the prepare 

&cilitates this oxidation. 

* 

After passing through the ageing machine the goods are either hung 
in the ageing room or allowed to remain (made up into bundles) in the 
ageing room for about two days, when they are ready for the dunging 
operation. The object of keeping the goods for the time stated in the 
ageing room is to allow time for the ageing process to complete itself^ 
the principal part of the process taking place in the ageing machine. 

The next process through which the goods pass is that known as 
dunging, so called because formerly cow dung was the principal agent 
used in the process. Dunging removes the thickening material from 
the cloth, detaches the loosely adhering mordant from the piece, and 
completes the fixation of the mordant on the cloth, rendering it in a 
more suitable condition to combine with the dyestufls presented to it 
in the dye-beck. 

The dunging of the pieces is done in a continuous manner in the 
machine described on p. 56, the pieces passing alternately through 
the first, second, and third dunging liquors, and, finally, through 
boiling water, to remove all the substances used in the printing 
process from the cloth. The first and largest tank, or dolly, is filled 
with liquor, usually prepared from a mixture of arseniate or binar- 
seniate of soda, chalk, and cow dung with, occasionally, the addition of 
silicate of soda and nitrogenous substances like glue size. As an 
example of a first dunging liquor the following is given : — 

Fir8t Dunging Liquor, 
100 gallons water, 
14 gallons binarseniate of soda solution, 18^ Tw., 

i gallon cow dung, 
6} 0Z8. chalk, 
i gallon glue size. 
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The ^oods pass slowly through this solution, which should be kept 
slowly boiling, taking care that the goods pass through the liquor in 
the open or full width. 

The dunging liquor should be so constituted that, while it will 
allow the mordant to be properly fixed on the cloth, it will deprive 
any mordant which is detached from the piece and finds its way into 
the liquor of all its affinity for the fibre ; otherwise, the mordant will 
be taken up by the cloth evenly over the whole surface and the 
unprinted parts of the cloth (which should remain white during the 
dyeing process) will be soiled. This condition is secured in the above 
liquor, in which the glue size and cow dung materially assist in 
preserving the purity of the white parts of the print. 

The second dunging cistern generally contains merely a weak 
solution of binarseniate of soda, the goods passing, full width, through 
the solution, which is usually kept at about 160** to 180° F. The second 
dunging tank is generally of about 1000 gallons capacity, or about half 
the size of the first tank, the pieces requiring about twenty minutes to 
pass over the whole of the rollers. The second dunging liquor should 
be of about the following strength : — 

Second Dunging Liquor, 

1 gallon biDarseniate of soda solution, 18"* Tw., 
100 gallons water. 

From the second dunging liquor the cloth is usually drawn through 
pot-eyes, which cause it to assume the rope form, into a washing 
machine charged with boiling water containing a little cow dung; 
after which, it passes through another similar machine containing pure 
water only. As it leaves the last machine the cloth is plaited down 
on to waggons, and as these are filled it is conveyed into the dye-house 
for dyeing. 

Silicate of soda is not used to a large extent in this country for 
dunging. Some printers use a small quantity along with the arseniate 
or binarseniate of soda and the other ingredients named above ; but it 
usually bears a comparatively small proportion to the other substances 
used. On the Continent, however, we believe that it is used very 
largely, and that its use has greatly extended during the last few years, 
owing to the manufacture of silicate of soda in the liquid form 
practically free from an excess of alkali. 

If arseniate of soda is employed instead of the binarseniate recom- 
mended above, care should be taken that it does not contain a large 
quantity of free alkali, which would tend to strip the mordant off reds 
and pinks by dissolving the alumina. 

The pieces are now ready for dyeing with the particular dyestuffs 

required to produce the given shade, particulars of which will be given 

under the heading of the several dyestuffs noticed later in this section. 

12 
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Chromlam Mordants or Colours. — Although acetate of chrome 

is largely used as the mordant in steam colours, it cannot be employed 
in the same way as the acetates of iron or alumina in the dyed style, 
because the chrome is not sufficiently well or completely fixed by the 
processes of ageing and dunging. This is the reason why the use of 
chrome-mordanted cloth in the dyed style has until recently been so 
limited. 

Within the last few years, however, considerable attention has been 
given to the fixation of oxide of chrome on the cotton fibre by printing; 
and several mordants have been found, and various methods devised, 
for fixing them upon the cloth after printing. The two compounds 
chiefly employed for this purpose, at the present time, are, probably, 
the bisulphite and chromate of chromium. 

Bisulphite of chrome is usually purchased by the printer as a liquid, 
which' merely requires thickening with starch or flour paste to prepare 
it for printing, the quantity or proportion of thickening being regu- 
lated in accordance with the shade desired. 

After printing and drying, the fixation of the mordant can be 
efiected in two ways, both of which are used according to the nature 
of the pattern printed. 

In those cases where chrome mordants of various strengths only are 
printed on the cloth the pieces are, after printing and drying, passed 
through Mather & Piatt's steam ageing machine, where a large pro- 
portion of the chrome mordant is fixed on the cloth, the fixation being 
completed by passing the goods in the open width through a solution 
of soda crystals, 2 to 4 ounces per gallon (according to the strength of 
the colours on the piece), kept at about 200* F. in a dolly. The 
mordant is completely fixed in this solution ; after a thorough washing, 
the goods are then ready for dyeing. 

Where an acid resist has been printed on the cloth the pieces are, 
after printing and drying, passed twice through the steam ager, hung 
for a few hours, and washed ; or they may be dunged in the manner 
usual with reds and purples. 

Chromate of chromium has been patented by Gallois as a mordant, 
and the patent is worked by Messrs. Meister, Lucius k Bruning, who 
supply the chrome mordants ready for use. They are applied in the 
same way as the bisulphite of chrome, and the fixing on the cloth, 
is eflected merely by passage through the steam ager or by steaming 
without pressure. It will be found an advantage to use a little 
glycerine in the printing colour, which will reduce the salt during 
steaming and fix it more completely on the cloth. 

Chromic acid, which is now sold at a very low rate, serves for the 
preparation of a chrome mordant similar in its properties to the 
chromate of chromium just noticed, chromate of chromium being formed 
(at any rate as an intermediate product) in the process of its fixation 
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on. the cloth. The best method of making this mordant is the 

following ; — 

Chrome Mordant. 

Dissolve 8 ozs. chromic acid in 

4 gallon water. 

Cool ; and add 

8 ozs. glycerine, 
s 

4 gallon water. 

The solution should be kept cool, and if this is done it will keiep in 
good condition for a considerable time, although it will turn darker in 
colour. 

The mordant can bo thickened with thick starch paste, mixed cold, 
using proportions according to the shade desired. Where a stronger 
colour is required than can be made from the liquor given above, the 
requisite quantity of chromic acid siiould be first dissolved in water, 
and gradually added to the thickening previously mixed with the 
same weight of glycerine, taking care that the temperature of the 
mixture is kept low, otherwise the colour will decompose and form 
a stiff paste. The strong colour will not keep. 

The pieces, after printing and drying, are passed through the steam 
ager and washed, when they are ready for dyeing ; or, before dyeing, 
they may be dunged, as described for alumina mordants. When 
treated in this way, the pieces are, before dyeing, of a pale fawn 
colour in the parts printed. The mordant on the piece probably 
consists of a basic chroma te of chromium mixed with the hydroxide 
or oxide of chrome, but the pieces readily take up the dyestuffs from 
the dye-beck and yield full shades. The reduction of the chrome 
compounds may be carried further, if more glycerine is added to the 
}>rinting colour; but there is then a tendency for the colour to run 
during steaming. By passing the pieces through the continuous 
steamer, the chromium mordant is reduced to the green stage ; when 
it is not required to resist the mordant, this may be done. 

The chrome mordant described above can be reserved with citric 
acid or bisulphate of soda, thickened and mixed with china clay. 

The pieces now mordanted with iron, chrome, alumina, or mixtures 
of these mordants are now ready for dyeing, yielding varioos shades 
according to the nature of the dyestuff or dyestufi^ employed. 

We will now notice some of the principal dyestuffs used in the 
dyeing of pieces in this style, particularly with regard to their 
application for this special purpose, noticing the shade produced with 
each mordant; the student should then be able to form a general 
idea of the shade produced by combining one or more of the dyestuffs 
together or the effect produced by them on compound mordants. 
Before doing this, however, we will describe the general method of 
charging the dye-becks with the pieces and the usual system followed 
in practically conducting the operation of dyeing. 
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The form of dye-beck most commonly used is shown in Fig. 36 
(p. 59). After putting in the requisite quantity of water, one end 
of the piece is thrown over the wince and tied to the listing, which 
has been previously threaded through the beck. The wince is then 
thrown into gear by means of the clutch and the cloth is slowly 
drawn into the beck, the man in charge of the machine arranging 
the pieces in the beck in the proper quantities between each peg rail 
and behind the mid feather. When sufficient cloth has entered 
the beck, the machine is thrown out of gear and the two ends of the 
cloth united, either by tieing them together with small knots or by 
roughly stitching the pieces together by hand or with the " Donkey " 
sewing machine. The cloth is now finally arranged in the beck and 
the wince again put into gear. 

In order to preserve the purity of the white or unprinted parts of 
the cloth as far as possible, glue size (or a similar substance) is usually 
employed in the dye-beck, and is generally introduced at this stage, the 
size being first diluted with water and poured as evenly as possible 
into all parts of the liquor in the beck, and the goods kept in motion 
the whole of the time. While the pieces are being worked in the 
glue size the dyestuffs are weighed out, mixed with water, and then 
added slowly to the contents of the beck. 

The actual dyeing now commences, the steam is turned on, and the 
temperature is slowly brought to the point required (according to the 
nature of the dyestufis employed), and continued as long as may be 
necessary. 

Speaking generally, the temperature employed in dyeing printed 
pieces is lower than would be used were the goods merely of a plain 
shade, and in many cases the dye liquor is, consequently, not so 
completely exhausted. This decrease in temperature is necessary in 
many cases, owing to the fact that the white parts of the print would 
at the higher temperature be soiled to such an extent as to render 
the clearing either impossible or extremely difficult to accomplish. 
As an average of the temperatures usually employed in dyeing it may 
be stated that the goods are dyed by gradually bringing the tempera- 
ture up to 160°-180" F. during forty-five minutes, proportioning out 
the time evenly and checking with a thermometer every ten minutes 
or so, and then continuing the dyeing at this temperature for another 
fifteen minutes. Occasionally the dyeing is finished at a temperature 
of 200'' F. 

After the dyeing process has been completed, the pieces are drawn 
out of the becks and washed in an ordinary washing machine, to 
remove the spent dye liquor, then piled up wet on a waggon ready for 
the next operation. Sometimes the dye liquor is run oif and the goods 
partly washed in the beck before they are washed in the machine. 

The general treatment of the pieces after dyeing is ns follows: — 
The pieces are first well washed in hot or cold water, squeezed) 
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soaped in the becks until the loose colouring-matter is detached or 
the brightness of the colour is satisfactory, and dried. The pieces 
are next chemicked to clear the ** whites " and then finished. In 
many cases it is necessary to use a large quantity of blue pigment 
in the finishing size to mask the soiled nature of the white parts of 
these prints, especially in the case of dark chocolate shades, as they 
cannot be completely cleared. 

When the pattern is printed with alumina mordant only and dyed 
with alizarine, or when the only other colour on the piece is aniline 
black, the pieces are treated with oleine, <kc., as described on 
p. 182. 

Colouring-Matters used for Dyeing in the Madder Style.— 

Alizarine. — Alizarine has now completely displaced madder in the 
dye-house for all purposes for which the latter was formerly us'ed. 

Commercial alizarine is made in several shades, varying to a con- 
siderable extent according to the particular make and brand. The 
bluer shades are usually marked B or Y, and the yellow shades Y or 
G, in addition to which there are intermediate shades marked with 
special letters, according to the manufacturer. 

The alizarine is always sent out in the form of a paste, con- 
taining 20 per cent, of solid matter, and all the remarks which follow 
refer to a paste of this strength. 

Alizarine Bed and Pink. — Where it is necessary to dye pieces 
having uuprinted or white parts in the pattern, a difierent method is 
required in dyeing to that used in dyeing plain Turkey red shades. 

The quantity of alizarine required to dye the pieces cannot be 
definitely stated, as it varies w^ith each pattern, depending upon the 
area of cloth covered with mordant, the depth of the shade, and, to a 
large extent, upon the weight of the cloth ; because upon the latter 
depends the amount of colour or mordant contained in the body of the 
piece, thin cloth allowing some of the colour to pass through it on to 
the back grey, while with a very thick cloth the whole of the colour 
may be absorbed by it ; hence the latter will require more dyestuff to 
yield the same shade than a thinner piece. The amount of dyestuff 
employed is usually left to the foreman of the dye-house, the manager 
of the works or colourist merely fixing the proportions of the various 
materials constituting the dye. 

An excess of dyestuff usually has the effect of soiling the white or 
unprinted parts of the cloth to such a degree that they are only with 
ilifiiculty cleared in the subsequent processes, while too small a pro- 
]>ortion of colouring-matter generally produces flat or bare shades. 
Experience only can guide in this matter, supplemented by practical 
trials on a moderate scale. 

"When the pieces have a pattern only in alizarine red, the dye liquor 
usually contains only alizarine, the brand used varying, according to 
tlio shade of red desired 3 glue size, and, occasionally, a little blood 
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albumen solation to preserve the white from being unduly Boiled ; 

acetate of lime, particularly if the water in the works is soft, to assist 

the operation of dyeing, the lime entering also into the composition of 

the colour lake ; and oleine, with occasionally a little acetate of tin to 

brighten the shade. As an example of such a dye the following is 

given, the quantities stated being required to dye twenty pieces, each 

of 25 yards medium quality cloth, when printed in deep red with an 

average roller : — 

Dye for Alizarine Red, 

10 lbs. alizarioe, 

2 gallons glue size, 

^ gallon oleine, 

4 quart blood alhnmen solation, 
1 J quarts acetate of lime, ^^ Tw. 

The shades can be rendered slightly brighter by the addition of a 
small quantity of acetate of tin to the dye liquor. The acetate of tin 
used for this purpose is made by mixing together solutions of acetate 
of soda and tin crystals. 

The dyeing is usually commenced in the cold, the temperature then 
being gradually increased during 30 minutes to 160* F., and continued 
for 15 minutes at this temperature ; then the heat is allowed to rise 
often to 200* F., at which the dyeing is continued for 15 minutes 
longer. This may be taken as the average method and heat of dyeing 
printed reds, but it is varied in practice, according to the result 
desired. 

The pieces, after dyeing, are then thoroughly washed in the ordinary 
dye-house washing machine. 

At this stage the pieces have a sombre red colour, and the white or 
unprinted parts of the cloth are badly stained with the dyestuff used. 
Both these conditions are, however, altered in the subsequent processes 
of steaming and soaping. 

Before steaming, the goods are impregnated by slop-padding with a 
solution of oleine containing either phosphate of soda or oxalate of 
ammonia. The best results are obtained, as regards brightness, from 
an oleine prepared from olive oil rather than from castor oil, although 
the latter is chiefly used. The phosphate of soda or oxalate of ammonia 
is used to clear the whites, or rather to render the colouring-matter 
adhering to the parts which should be pure white in such a condition 
that it is easily removed in the operation of soaping. 

The following proportions of the several ingredients will be found 
to be suitable for fairly deep shades of red : — 

Finishing Oleine for Red», 

No. 1, No. i\ 

100 gallons water, 100 gallons water, 

14 gallons oleine, 14 gallons oleine, 

14 lbs. phosphate of soda, 3} lbs. oxalate of ammoniik 
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The goods having been slop-padded and dried are sent to the 
high pressure steamers and steamed for about an hour at from 15 to 
20 lbs. pressure. 

At this stage the red will be found to have attained a much brighter 
hue, and the white parts of the piece will be turned brighter in shade 
and yellower in tone. 

The goods, after steaming, are then soaped at the boil by passing 
them through the range of soaping becks described on p. 54, the 
beck being charged with soap solution containing about ^ oz. of good 
quality soap per gallon, and the pieces being soaped for from three- 
quarters of an hour to an hour, according to the appearance of the 
pieces. 

After soaping, they are washed, squeezed or hydro-extracted, and 
dried, when they are ready for the finisher. 

Alizarine on Mixed Iron and Alumina Mordants. — Alizarine is 
seldom used aloi^e for the dyeing of chocolate shades upon mixtures of 
iron and alumina mordants, but is usually associated with some of the 
natural dyestufis to modify the shade. 

The pieces are, however, dyed in the same manner as described for 
the production of red shades, with the exception that the temperature 
is rarely allowed to rise above 160° F., and that the treatment with 
oleine and steaming is omitted. The lower temperature is necessary, 
owing to the necessity of preventing, as far as possible, the soiling of 
the unprinted parts of the cloth, which cannot be removed so com- 
pletely as in the case of dyed reds by treatment with oleine and 
steaming ; for the same reason it is essential that an excess of colour- 
ing-matter should not be used in the dye-beck. With all these 
precautions, in addition to the clearing which the pieces get as they ' 
pass through the chemicking machine, the whites obtained are never 
pure; consequently, it is usual to employ a large quantity of blue 
in the mixture used for finishing the goods in order to cover up the 
soiled cloth. 

Kecipes for dyeing chocolate shades from mixtures of alizarine and 
natural dyestuffs will be found amongst the " Practical Recipes," 

For chocolate shades, the blue shade alizarines are generally 
employed. 

Alizarine on Chrome Mordants. — The shade given by alizarine 
upon a chrome mordant is a dull claret, which, in practice, is usually 
toned by the addition of other dyestuffs to the dye-beck. Pieces 
mordanted with chrome have by no means the same affinity for 
colouring-matters as is possessed by either iron or alumina-mordanted 
cloths ; hence the dyeing is conducted at a comparatively high tem- 
perature, as high, in fact, as can be used without soiling the cloth to 
such an extent that the unprinted parts will resist clearing. The dye- 
beck is, also, never so completely exhausted as in the case of alumina 
mordants; this makes it necessary to employ a large quantity of 
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colouring-matter per piece to obtain a comparatively pale shade ; for 
this reason chrome mordants are rarely used for anything but medium 
and pale shades in dyeing. The concentration of the dye liquor has 
also considerable influence upon the depth of shade produced ; hence 
the dyeing should be cpnducted in cased pans to prevent the dilution 
of the liquor by condensed steam. 

The dyeing is generally commenced cold, the temperature raised 
during half an hour to 200° F., and the dyeing continued at this tempera- 
ture for fifteen to thirty minutes. After dyeing, the pieces should be 
washed through hot water to remove the excess of dyestufis as completely 
as possible, and then soaped as usual. The dyeing of the various batches 
should be conducted as nearly as possible under the same conditions 
with regard to the amount of water in the beck, and to the tempera- 
ture, otherwise there will be considerable difiiculty in obtaining 
regular shades. 

Orange Alizarine. — Orange alizarine, or alizarine orange, some- 
times called nitro-alizariDO, is sold in the form of a thin paste, contain- 
ing 15 per cent, of colouring-matter, and is largely used for dyeing 
reddish-orange shades when used alone upon alumina mordants, the 
shade often being modified by the use of ordinary alizarine along with 
it in the beck. 

Chocolate mordants (iron and alumina) yield yellow-brown shades 
with alizarine orange only, modifications of the shade being produced 
by using either Persian berries or ordinary alizarine (blue shade) along 
with it. 

Dyeing is usually done at 160° F., the pieces afterwards being well 
soaped and washed. 

Dyed on a chrome mordant, orange alizarine yields a yellowish- 
brown shade, the colour apparently having a greater affinity for the 
mordant than ordinary alizarine, and there is less tendency for the 
whites to be soiled. 

In addition to alizarine orange and the usual proportion of glue size, 
the dye liquor generally contains a small quantity of chalk, held in 
suspension, to keep the liquor from becoming acid. 

liOgwood. — In dyeing, logwood is principally used in the form of 
chips or raspings resembling coarse sawdust. The extracts and liquors 
are rarely used for dyeing, as the shade obtained from the chips is 
purer in tone than is obtained from the extracts, owing to the more or 
less oxidised condition in which the colouring-matter exists in the 
latter. The rasped wood is also cheaper than either the liquors or 
extracts, and yields perfectly even shades. 

The dye-beck should contain, besides logwood, a small quantity 
of chalk to ensure the neutrality of the dye liquor, the addition of 
chalk being usual with all the natural dyestufis when employed in 
dyeing. 

The extensive use of aniline black has of recent years greatly 
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reduced the use of logwood for the production of printed blacks, owing 
to the superior fastness of the former, steam aniline black now being 
very often employed for those styles which were formerly printed with 
an iron mordant and dyed with logwood. Notwithstanding this, there 
are still large quantities of goods done iu the old way, and, for certain 
special patterns and styles, the process is used even in works where the 
aniline process has superseded logwood in many of its applications. 

Logwood blacks are dyed upon a mordant consisting of iron alone, 
or a mixture of iron with a smaller proportion of alumina, the alumina 
modifying the shade and preventing the colour from exhibiting the 
peculiar rusty tone which a pure iron mordant usually gives. For 
dyeing, logwood is rarely used alone, as it seldom gives the desired 
shades by itself; for this reason, sumach or quercitron bark, or both, 
are used along with it in quantities merely sufficient to change the 
shades of black to the required tone. As an example of a mixture 
employed for dyeing a black the following is given : — 

Dyt for Blacks, 

100 lbs. logwood, 
8 lbs. sumach, 
4 lbs. quercitron bark. 

The dyeing is usually done at a temperature of 160° F., gradually 
raising the heat from the ordinary temperature to 160* during three- 
quarters of an hour, and then continuing the dyeing at this tempera- 
ture for a quarter of an hour; or in. some cases the temperature is 
allowed to rise to 200*", and the dyeing finished at the boil. 

Logwood is also largely used as one of the ingredients of mixtures 
used for dyeing dark chocolates, the logwood, in fact, acting as the 
darkening agent. 

After dyeing, the goods are washed and soaped as described for 
alizarine dyed colours, the whites being subsequently cleared by 
passing the cloth through chemic liquor on the chemicking machine. 

Dyed on a chrome mordant the resulting shade is a black or grey, 
depending upon the strength of the mordant. Chrome-dyed blacks 
have, however, a tendency to turn greenish in shade on exposure to 
the atmosphere, and are rarely dyed upon cotton piece goods. Some 
line shades of grey can be obtained upon chrome mordants by the use 
of logwood in combination with other dyestuffs in sufficient quantity 
to turn the shades to the tone desired ; but, owing to the greening of 
the chrome logwood lake, they can only be considered as fairly fast. 

Dinitrosoresorcin, also known as resorcine green, fast myrtle, 
solid green, <kc., is supplied to printers in the form of a dirty greenish 
paste, only slightly soluble in cold water, dissolving more readily 
when hot. 

It is very largely employed in calico printing for dyeing fast myrtle 
shades upon printed iron mordants, yielding various shades according 
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to the strength of the mordant. For modifying the shade, astringents 
are often employed along with the solid green, sumach or quercitron 
bark being those chiefly employed. 

The shades produced with solid green are very £Ekst to light and 
soaping. By steaming the pieces under pressure the shade is changed 
to a tobacco brown. 

Quercitron Bark, — Quercitron bark is sold in two qualities, 
ordinary or common bark, and prepared bark ; the latter yields 
brighter shades than the former, but is more expensive. 

Quercitron bark yields greenish-yellow shades with an alumina 
mordant, the prepared bark differing from the ordinary bark in 
yielding a considerably brighter shade. With iron mordants olive- 
black, olive-grey, and pale grey shades are produced, according to the 
strength of the mordant printed on the cloth. Chocolate mordants 
produce shades corresponding to the effect produced by combining the 
above-named shades in proportions equal to the ratio of the mordants. 
Ohroine-mordanted cloth is dyed an olive-yellow shade. 

Bark is very largely employed for dyeing printed goods, but princi- 
pally along with other dyestuffs applied either in the dye-beck, or 
afterwards, as described under Tannic colours used in Hie madder 
style. 

Persian Berries. — Persian berries are employed in dyeing in the 
form of the crushed berry, the extract being very little used for this 
purpose. The shades obtained with the various mordants are very 
similar to those obtained by the use of quercitron bark, but are 
stronger or more intense and cheaper to produce. The colours derived 
from Persian berries are not quite so ia&t to light or soap as those 
obtained from bark. Persian berries are used in the same manner 
and, practically, for the same purpose as bark. 

Sumach and Myrabolams. — These astringent bodies are u^ed, 
along with logwood and other dyestuffs, for producing mode or dull 
shades. Both these substances yield peculiar black or grey shades on 
iron mordanted cloth, the shades depending upon the strength of the 
mordant; alumina yields olive-yellow shades. The blacks and greys 
produced by the employment of sumach are far more pleasing in tone 
than those obtained from myrabolams ; consequently sumach is pre- 
ferred for shading these colours. 

These bodies, being tannin-containing substances, give rise to the 
formation of tannin lakes or compounds on the goods, in the form of 
aluminium or iron tannates, which have the property of combining with 
the basic coal-tar colours ; hence they are much used for this purpose, 
the goods being first tannined or treated with the tannin matter and 
then dyed in a solution of one of the basic coal-tar colours. Myra- 
bolams are chiefly used in this style, the original shades produced on 
the mordanted cloth before dyeing with the basic colour being more 
suitable for the production of dark olive and green shades, for which 



THE PRINTING OF COTTON GOODS. 1 87 

this modification of the process is chiefly used. (See Basic colours ttsed 
in the mctdder style), 

Peaohwood — Sapan Wood. — These red woods are used, to some 
extent, for dyeing chocolate -shades, and especially for brightening 
deep shades. They give reddish-brown shades on iron mordanted and 
brownish-red to pink shades on alumina-mordanted cloth, the alumina 
colours, especially, being extremely loose to the action of boiling soap 
solutions. Their application is not to be recommended for cotton 
piece dyeing ; they are now chiefly employed because it has not been 
considered advisable to alter the recipes which were drawn up when 
these woods were in general use. 

Such a large number of shades can be dyed upon chrome mordants 
by the use of the artificial colouring-matters that it is impossible to 
notice them here. An idea of the shades obtained in each case can be 
formed from the description given in reference to the steam colours 
produced from the same colouring-matters. At the same time many 
of the dyes are unsuitable for dyeing, as they either yield uneven 
shades, are too expensive, or do not give regular results ; the depth of 
shade produced at one time not corresponding to that obtained at 
another time, even when the conditions are kept as regular as possible. 



SECTION II. 

THE USE OF BASIC DYES IN THE MADDER STYLE. 

Some of the basic coal-tar colouring- matters are largely used, 
especially for the production of dark blue, olive, and bright green 
shades, in the process now to be described, which has already been 
briefly noticed. 

The goods are first printed with the pattern, or combinations of 
patterns, in various mordants, according to the shade desired, chocolate 
or pure alumina mordants being chiefly used. After the pieces have 
been aged, dunged, and prepared for dyeing, they are dyed with an 
astringent, such as sumach or myrabolams (either alone or mixed with 
other dyewoods or adjective colouring-inatters), whereby the metallic 
mordant on the cloth is converted into a compound containing tannic 
acid and capable of combining with the basic colouring-matter. 

The tannin material, and other colouring-matter used along with it, 
are chosen so as to yield shades of such a character that, when after- 
wards dyed with the basic colour, the shade desired is produced. The 
shade is thus influenced by the nature of the mordant on the cloth, the 
materials used in the first dyeing, and by the colouring-matters applied 
in the last process of dyeing. 
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For dark green and olive shades, the goods are printed either in an 
iron or a chocolate mordant; the larger the proportion of iron the 
darker or blacker is the shade obtained, alumina tending to render 
the shade brighter and yellower in tone. Bright green shades are 
usually dyed upon a pure alumina mordant; dark indigo blues 
upon chocolate mordants of various strengths. 

For the first dyeing, a mixture of sumach and prepared bark is gen- 
erally employed for the green, olive, and dark olive shades, which 
produce blackish-olive shades on chocolate mordants, and yellow 
shades on the alumina-prepared cloth. 

For dark indigo blues, the first dyeing is done either with sumach 
or myrabolams upon chocolate mordants. 

After the goods have been dyed in these astringent mixtures, they 
are washed in hot water and are then ready for the second dyeing. 
Unfortunately, there are very few of the basic colours that can be used 
in this process, owing to the fact that most of them stain the unprinted 
parts of the cloth, so that it is impossible to obtain pure whites in the 
prints. In fact, it is only what may be considered the more fugitive 
colours of this class, like brilliant green, methyl violet, and the colours 
belonging to the rosaniline group of colours, that can be used, most of 
the fast colours, with perhaps the exception of methylene green GG, 
being unsuitable for the reason stated. With most of the fast colours 
it is impossible to clear the whites by chemicking when stained to the 
degree which always occurs in dyeing with them. On this account, 
the selection of colouring-matters for the second dyeing operation is 
very limited, the following colours being those chiefly used, viz.: — 
Methyl violet, blue and red shade; magenta crystals; brilliant green ; 
and, occasionally, methylene green GG. 

The pieces, after dyeing with the artificial coal-tar colours, have the 
colour lake in the form of a compound, containing iron or alumina with 
tannic acid and the colour base ; this colour base is only fairly fast to 
Avashing and the action of light. In order to render the shades faster, 
the goods are treated with tartar emetic, the latter being added to the 
dye-beck immediately after the pieces have been treated in the beck 
for the required time to complete the process of dyeing. 

The goods are washed as they are withdrawn from the dyeing liquor, 
soaped, and then chemicked until the white parts are sufficiently 
cleared. 

The following description of the manner in which the principal 
shades produced in this way are obtained will serve to further illus- 
trate the application of the processes indicated : — 

Green and Myrtle Shades. — The cloth is first printed with 

cither an iron, chocolate, or red mordant, according to the shade 
desired. Iron gives the darkest or blackest shade, chocolate mordants 
yield shades depending upon the proportion of iron to alumina in the 
colour, while red mordants give the brightest shades. After ageing 
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and dunging, the pieces are '^ tannined " in the first dyeing operation, 
the particular dyestufifs and tannin matter used likewise depending 
upon the shade to be subsequently produced. 

As the astringent in the first dyeing process sumach is, for these 
shades, principally used. In addition to sumach, quercitron bark or 
berries are usually employed in this operation, the proportions of the 
two ingredients of the dye being varied in accordance with the shade 
desired. Sumach has the effect of making the shades darker or blacker 
when the mordant contains iron, and only slightly yellower when 
alumina is the mordant, or the colour contains a large proportion of 
alumina. Quercitron bark or Persian berries influence the shades 
considerably on all the mordants by turning them very much yellower 
in tone, this effect showing itself most markedly with colours dyed 
upon alumina mordants, or with colours which contain a large propor- 
tion of alumina to iron. The proportions in which these dyestuffs and 
astringents are used are regulated by the above-mentioned considera- 
tions ; they vary with every colouring. 

For the second dyeing process, brilliant green alone is generally 
used, except for pale bright green shades that are required to be 
specially fast, when methylene green GG can be used. 

The following particulars, for a dark myrtle and bright green shade 
respectively, will give a general idea of the proportions of the various 
materials used : — 

Dark Myrtle Shade. — Print on the cloth a fairly strong iron 
mordant, age, dung, and prepare for dyeing. 

Prepare the dye-beck with the usual quantity of water and glue size, 
enter the pieces and add, for each 25 yards of good quality cloth printed 
with a blotch pattern, approximately ; — 

Tannin Bath — First Dyeing, 

1 lb. samach, 

1 lb. quercitron bark, 

1 oz. chalk. 

The dyeing should then be started, and the temperature gradually 
raised to 160^ F. in half an hour, and then kept at this heat for fifteen 
minutes, after which the pieces should be washed, preferably in hot 
water. 

The second dyeing is conducted in the same way as described for the 
first one, using, for the same quantity of cloth printed in the same 
style of pattern, about : — 

Second Dyeing, 
1 oz. brilliant green crystals. 

At the expiration of the time required for dyeing with the brilliant 

green : — 

Fixing, 

1 oz. tartar emetic, 
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previously dissolved in some water, is added to the liquor in the dye- 
beck, and the heat of the liquor maintained for about fifteen minutes 
to ensure complete fixation. 

When dark myrtle and green shades are in hand, the treatment 
with tartar emetic is frequently omitted. 

From what has been mentioned above, it will be seen that a large 
variety of shades can be produced by varying the character of the 
mordant, and the proportion of the astringent. 

Brigpht Green Shades. — These shades are dyed upon either a pure 
alumina mordant or a chocolate mordant, in which the proportion of 
iron is small compared to the quantity of alumina present. The first 
dyeing is done with a mixture of quercitron bark or Persian berries, 
and sumach, the latter being present in only a small quantity compared 
to the other ingredient. The other details of the process are exactly 
the same as for the myrtle shade. 

Indigo-Blue Shades. — These shades are always dyed upon 
chocolate mordants. The first dyeing or tanning is usually done with 
sumach, myrabolams, or valonia alone. For the second dyeing process, 
a mixture of brilliant green and the blue shade of methyl violet is 
used, the proportions of the two colouring-matters being varied to 
yield the special shade of dark blue desired. When the shades are 
required darker or blacker than can be obtained with a mixture of the 
green and violet, a small quantity of magenta is used along with them. 
In order to obtain these shades as fast as possible, particular attention 
should be paid to the treatment with tartar emetic. 

All the methods of resisting the mordants, printing mordants of 
various kinds upon the same piece, <&;c., exactly as used in the madder 
style proper, can be employed in this modification of it. . 
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CHAPTER V.--PADDING STYLE. 

SECTION I. 
BUFFING, TINTING, OR PRODUCING PALE PAD SHADES. 

The great development in the production of fast shades in colours- 
belonging to the substantive (or direct cotton dyeing) dyestufis has 
led to the extensive use of these colours for obtaining pale and medium 
pad shades upon cotton prints, and the process is very much cheaper^ 
both in labour and materials, to work than in the older processes^ 
which have been practically displaced for this work. 

All the dyes belonging to this class are not equally fast to light or 
soaping, but from the almost bewildering variety now offered to th& 
dyer, a few can be selected which should fulEl all reasonable require- 
ments with regard to fastness of shade ; from these, either alone or by 
the combination of several of them, almost every desired shade can b& 
produced. 

The substantive colours dye cotton directly without any mordant^ 
but various substances are used to assist the operation of dyeing or 
combination with the cotton fibre. The particular nature of the 
assistant used varies with the colouring-matter to be applied, and full 
instructions are generally given by the manufacturers of the dyes» 
The chemicals most frequently used as assistants are soap, phosphate 
of soda, common salt, and Glauber's salt. 

Three methods are used for applying the colours to the printed 
pieces — viz., on the mangle, on the slop-padding machine, and by 
dyeing the goods in the dye-beck. 

Application on the Mangle or Buffing Machine*— This method 

of application is used for pale shades, the pieces being passed through 
the solution of colouring-matter, with the necessary assistant, in the 
open width. The liquor in the box is usually kept hot and the pieces 
afber passing through the liquor, have the excess of the latter squeezed 
out of them by passing them between the squeezing rollers placed over 
the box, the expelled liquor flowing back again into the liquor tank. 
As copper or brass has an injurious effect upon the shade of some of 
these colours — e,g., chrysamine, both the bowls of the squeezing rollers 
should be of sycamore, and be kept in good condition, because upon the 
even squeezing out of the superfluous liquor depends, to a considerable 
extent, the evenness of the resulting shade. In most cases, the bulk 
of the liquor in the box should be kept up by the occasional addition 
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of liquor of a rather more concentrated nature than is contained in the 
box, as the pieces usually extract more of the dye from the liquor 
than corresponds to the quantity or bulk of the liquid which they with- 
draw from it The pieces are, immediately after leaving the squeezing 
rollers, passed over drying tins, and, when dried, are ready for finishing, 
the small quantity of soap, salts, <&c., contained in the goods being far 
too small to make it worth while washing them. 

This padding, or tinting, is always done after the goods have been 
cleared in the white parts by chemicking, and when soap is used with 
the dyestuff, the presence of the lime salts contained in the cloth, 
derived from the chemic liquor, gradually accumulates in the liquor 
box, forming insoluble lime soaps, which float upon the surface of the 
liquor, and carry with them a large proportion of the colouring-matter, 
which, being withdrawn from the liquor, gradually causes the shade to 
become paler. In practice this may be obviated by the use of hypo- 
chlorite of soda for chemicking in place of the lime salt, or by replacing 
the soap, if possible, with phosphate of soda. If it is absolutely 
necessary to use soap as the assistant along with the dye, and no de- 
parture from the ordinary process of chemicking is permissible, then 
shorter batches of cloth should be passed through smaller quantities of 
liquor, and the latter renewed for each batch. 

Application on the Slop-Padding Machine.— This method is 

used for deeper shades than are done on the mangle, because, when 
the shade is darker, slight inequalities in squeezing out the excess of 
liquor show much more plainly, and this is more easily guarded against 
in this machine owing to the fact that metal rollers of smaller diameter 
are used, and they are more under control on the slop-padding machine 
than on the mangle. The rollers should be carefully wrapped with 
flne cloth, and the nip should be as even as possible. 

Application by Dyeing. — When the shade required is darker 
than can be conveniently produced by either of the two methods just 
described, the pieces are dyed in the dye-beck. As the liquor is never 
completely exhausted, it is usually kept after use, and strengthened 
when again required. Dyeing is generally done at the boil, the goods 
being w^orked until dyed to shade ; the latter point is found by wash- 
ing a small portion of the cloth taken out of one end of a piece, 
di7ing it upon a steam pipe, and comparing it with a standard 
shade book. 

After dyeing, the goods are always washed well before drying, 
because much stronger liquors are used in dyeing than are ever used 
when the goods are run on the mangle or slop-padding machine. 

The following is a list of some of the substantive colouring-matters 
applied to cotton prints by the methods just noticed, with the shade 
produced by each : — 
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Colouring' Matter, Shade. 

Erika G, Pink. 

Titan pink, Pink. 

Direct scarlet, Pink. 

Chrysamine, Yellow. 

Oreasotine yellow, Yellow. 

Direct yellow G, Yellow. 

Chloramine yellow, Yellow. 

Brilliant geranine B, Pink. 

Benzo-azurine G, Blue (greenish). 

Benzo-sky-blue, Blue. 

Benzo pnrpnrine 4 B, Red. 

Clayton yellow, Chrome yellow. 

Diamine blue B, Blue. 

Diamine scarlet 6, Scarlet. 

Mikado brown G, Orange-brown. 

Mikado orange G, Orauge. 

Sterosine grey, Grey. 

Thioflavine S, Pure chrome yellow. 

Titan brown R, Terra cotta. 

Below we give examples, showing the use of some of the assistants 
mentioned above. As practically all these colours can be used by one, 
At least, of the methods mentioned, they will serve to give a general 
idea of the constitution of the liquors used for tinting. 

 Slop-Pad Chrysamine Yellow. 

i oz. chrysamine, 
1^ oz. soap, 
1 gallon water. 

First, the soap should be dissolved in some of the water at the boil, 
then the chrysamine added, stirred until dissolved, and made up to I 
gallon by the addition of the remainder of the water. 

The solution should be effected in a wooden cask heated with a 
steam pipe made of iron and not in a copper vessel, as chrysamine is 
acted upon by copper. 

This solution may be used full strength or diluted with water to 

give the proper depth of shade. If a stronger solution is required for 

use with the slop-padding machine or for dyeing less water must 
be used. 

Slop-pad Chloramine Yellow. 

This colour is shown in pattern No. 38, which was first printed with 
aniline black and then padded with the following liquor : — 

62^ gallons water, 

6 ozs. chloramine yellow (Fr. B. & Co.), 

7 ozs. phosphate of soda. 

13 
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Slop-pad BenzO'Sky-Blve. 

100 gftllooB water, 
2 lbs. benzo-sky-blue (Fr. B. k Co.)> 
5 lbs. phosphate of soda. 

Benzo-sky-blue is shown slop-padded over a print printed with 
naphthol claret in pattern Ko. 39. 

Slop-pad Direct Scarlet B. 

12 gallons water, 
1 oz. direct scarlet B (Eall^, 
1 oz. Glauber's salt (sulphate of soda). 

Pattern No. 40 has been printed with artificial indigo obtained from 
Messrs. KaJl^ k Co.'s indigo salt T and padded with the above liquor. 

Slop-pad Direct Yelloto O. 

19 gallons water, 
1 oz. direct yellow G (Kalltf), 
1 oz. Glauber's salt. 

Direct yellow G is shown in pattern No. 41. 

Slop-pad BriUiant Oeranine B. 

62^ gallons water, 
2 aoL brilliant geranine B (Fr. B. h Co.), 
7 0Z3. oommon salt. 

Gteranine B slop-padded over a pattern printed in aniline black is 
shown in pattern No. 42. 
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CHAPTER VI.— RESIST AND DISCHARGE STYLES. 

SECTION T. 

RESISTS UNDER THE STEAM STYLE (Mordant Goloars). 

A LARGE namber of the shades produced by the use of steam colour » 
can be resisted, and many effects are obtained in this manner. 

The particular substances used for resisting the colour printed over 
the piece depends upon the nature of the mordant and the colouring- 
matters contained in the printing colour, while there are some 
colouring-matters which, so far, cannot be satisfactorily reserved. 
The particular behaviour of the various colouring- matters towards the 
ordinary resists should be studied, and the most suitable one found for 
the standard colours — often containing many different colouring-, 
matters in the same printing colour — usually employed in the works. 
We can, therefore, only notice a few of the most largely used resists 
for producing reserves under the ordinary well-known colours, and 
indicate the general application to a particular class, at the same time 
pointing out the fact that there are many exceptions to the general 

rules given. 

For resisting alizarine pink, printed from a colour containing 

sulphocyanide of alumina as the mordant, either acid oxalate of potash 
or the product obtained by the addition of caustic soda to a solution 
of sulphate of zinc with citric acid is the most largely employed ; these 
substances can also be used for many printing colours of similar con- 
stitution. The following redpes illustrate the method of ppeparin|jp 
both these reserves :^ 

ResiH imd0f AUmnfiiu Pink 

No. 1. 
1 gallon water, 
34 Ibe. British gum, 
13 0Z8. binoxalate of potash. 

Boil together the British gum and water, cool to 140'' F., and add 
the binoxalate of potash in fine powder ; cool and strain. The colour 
should be " sightened ^ by the addition of a little sulphate of indigo or 
'' indigo extract." 

Reaiat under it^trortne Pink, 
No, $. 
9} lbs. citric acid crystals, 
1 lb. 2 oz. sulphate of zinc. 
If gallons caustic soda lye, 45** Tw., 
81 lbs. china olay, 
1 i gallons British gum thickeming. 
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The citric acid and sulphate of zinc should be dissolved in the 
caustic soda lye. The solution so obtained is then used to work up 
the china clay into a thin cream, when it is slowly mixed with the 
British gum thickening. The colour or resist so produced is then 
coloured or " sightened " to render it visible during printing, with a 
little indigo carmine, and, after straining, it is ready for use. 

Many colours, including a large number of shades, obtained with 
acetate of chrome, as well as those produced with other mordants, can 
be reserved by means of a resist containing citric acid, with the 
mechanical aid of china clay. The recipes appended are of this type : — 

CUric Add Hesist, 

No, S. 
2 lbs. citric acid crystals, 

1^ quarts water, 

5i lbs. china clay, 

1 gallon dextrine thickening. 

Eather superior results are obtained with some colours by using 

either gum Arabic or Senegal, in place of dextrine, for thickening, as 

shown below : — 

Acui Ruitt. 

No. 4- 

3 lbs. citric acid, 

i gallon water, 

1^ gallons gum Arabic, or Senegal, thickening, 
7i lbs. best white china clay. 

When preparing either of these resists the china clay should first be 
thoroughly mixed with the thickening, and then the citric acid, 
previously dissolved in the water, slowly added. 

Tartrate of chrome forms a good resist for several printing colours 
of this class. The tartrate of chrome is prepared in the form of a 
liquid (as described on p. 71), and is mixed with more or less 
thickening and tartaric acid, as required :— 

Tartrate of Chrome Betitt, 

No. 6, 
1 gallon tartrate of chrome liquor, 
3 gallons British gum thickening, 
1 lb. tartaric acid. 
No. 5 resist is used principally under steam alizarine pink shades. 

These resists are printed upon either the unprepared or oleine- 
prepared cloth, and dried. The pieces can then be padded or covered 
with the printing colour, steamed and soaped as usual. 

The parts of the cloth previously printed with the resist will, after 
soaping, form the ^' whites " in the finished print. 

The following printing colours are used to produce white patterns 
upon cloth which has been padded with chrome mordant printing 
<2olour8, but which has only been dried carefully at as low a tempera- 
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tare as possible, the colonr lake not being formed at this stage ; hence 
they may be regarded either as resists or discharges, depending upon 
how we regard their action :— 

Chrome BeaisU 

91 lbs, British gum thickening (6 lbs. per gallon). 
7 lbs. bromate of potash. 
2 lbs. chlorato of soda. 

After padding the cloth with the chrome printing colour and care^ 
fully drying it, the resist is printed and the cloth again dried. The 
pieces are then steamed for an hour under pressure, passed in the open 
width through a chalk bath, and then soaped. 

Another white resist, applied in the same manner as the above, is 
made from red prnssiate and an alkaline chlorate, as given below : — 

Chrome Retiist. 

20 lbs. British gam. 
24 gallons water. 

2 lbs. chlorate of potash. 

2 lbs. chlorate of soda. 
17 lbs. red prnssiate. 
35 lbs. carbonate of magnesia in paste. 

The alkaline chrome mordant described on p. 70 can be discharged 
with the following printing colour, so that, upon the pieces being sub- 
sequently dyed, a white pattern upon a coloured ground will be 

obtained. 

Alkaline Chrome Mordant Discharge. 

27 lbs. dextrine, 
4 gallons 24 pints water, 
18 lbs. citric acid, 
12 lbs. tartaric acid. 



SECTION 11. 
RESISTS UNDER BASIC AND TANNIC STEAM COLOURS. 

There is no really good resist for the basic colours, and, practically, 
they can only be used satisfactorily for pale shades, applied either by 
padding or covering. 

The resist most in use is tartar emetic, with the addition of china 
clay. The tartar emetic causes the formation of the insoluble colour 
lake before the colour reaches the fibre, and the china clay acts as a 
mechanical resist by preventing the colour touching the cloth. With 
dark shades the resist is unable to prevent the colour attfu^hing itself to 
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the cloth, and thus the "whites" are poor in these cases. The following 
recipe may be used for medium and pale pads or covers : — 

White Resist under BaMe Colours. 

1 gallon thick British gum thickening, 
3^ Ihs. china clay, 
i Ih. tartar emetic. 

The china clay should be worked into a thin paste with water before 
adding it to the thickening. 

After printing the above resist and covering or padding with the 
.basic printing colour, the pieces should be steamed as usual, fixed, and 
soaped in the open soap^r. 

The cloth may be prepared with oleine before use if the colours 
actually require it, but better "whites" are obtained upon unprepared 
•cloth, and, if possible, such should be used. 

Oxide of tin, tannate of antimony, and several other chemicals have, 
at various times, been suggested as resists for these colours ; but in 
our trials we have found none of them to give so good results as 
tartar emetic. 

When a resist containing china clay is reduced, the reducing 
thickening (reduction) should contain about the same proportion of 
,china clay per gallon as was contained in the strong resist. 

There is another method for producing white designs upon cloth 
that is to be dyed with basic colouring-matters, consisting of padding 
the cloth with a solution of tannic acid, drying and winding-on for 
printing. The pieces are then printed with a strong solution of soda- 
lye, thickened with light British gum or dextrine (see below). Next, 
they are steamed by passing them through Mather & Piatt's steam 
aniline ager, running the machine at such a speed that the goods 
remain inside the steaming chamber for about two minutes. The 
pieces are now passed through a solution of tartar emetic, when 
" tannate of antimony " is fixed upon all the cloth, with the exception 
of those parts that have been printed with the alkaline resist. After 
a thorough washing, the goods are dyed with any of the basic colouring- 
matters which will dye the cloth without soiling the resisted white to 
■a greater extent than can be cleared by chemicking. 

Tannic Mordant Discharge. 

24 gallons water, 
31 lbs. dextrine, 
41 Ibfi. caustic soda ly«, 77" Tw. 

Goods that have been dyed on a tannin mordant with the basic 
dyestufis in medium shades can be discharged with a chlorate and 
prussiate discharge (as given below), which is very useful, not only for 
this purpose, but also .for printing discharge covers over job pieces to 
povQT over defaqts in printings and render the goods marketable. 
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Ditcharge for Dytd or PrirUed Basic Colours. 

7 gallons Britiflh gum thickening (10 lbs. per gallon), 
19 Ibfi. cliina clay, 
7 lbs. chlorate of soda, 
2 lbs. red prassiate of potash. 
The goods, after printing, shoald be steamed and then soaped. 



SECTION III. 

RESISTS UNDER INDIGO PRINTED DIRECTLY UPON 

THE CLOTH. 

Ik order to resist or reserve a white upon cloth which will after- 
wards be printed with a pattern, or padded with a printing-colour 
containing indigo, bj the Schlieper and Baum process, the cloth should 
first be printed upon those parts required white in the finished print 
with precipitated sulphur, which will prevent the colour being fixed 
upon the parts so printed. 

The precipitated sulphur should be as pure as it is possible to obtain 
it in commerce, in an extremely fine state of division, and when a 
portion is incinerated it should leave only a mere trace of ash. Many 
samples of precipitated sulphur contain large quantities of sulphate of 
lime, others are not sufficiently fine and are quite unsuitable for this 
purpose. 

The reserve colour is made by merely mixing the precipitated 
sulphur with British gum or dextrine thickening, using from two to 
four lbs. to the gallon of thickening, according to the depth or strength 
of the colour that will be printed o Ver it. Afber printing the previously 
prepared cloth with the reserve colour, it is padded or covered with 
the indigo colour, and the pieces steamed and treated as usual. 

Coloured reserves are difficult to produce under caustic indigo blues, 
because precipitated sulphur is, practically, the only reserve at present 
known for this purpose. The ordinary reserve containing citric acid, 
&c,, does not answer in this case, and red prussiate of potash (although 
it will oxidise the indigo) does not yield a good white. The chief 
difficulty is to find a dyestuff which will fix itself upon the cloth in the 
presence of sulphur, and the caustic contained in the colour afterwards 
printed over the reserve. Messrs. Bloch and Schwartz found that the 
following colours gave the best results of those tried when used in this 
manner; but they state that the shades are not fast, and that the colours 
are so much attacked by the caustic soda that the shades given are 
pale. The following formula was used by them for the reserre colour ^— 
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CoUmrei Beterve for Indigo, 

1 lb. dyestvff, 

} lb. phosphate of soda, 

\ lb. soap, 

7 lbs. dextrine, 

1 gallon warm water. 

Made into a paste with 
5 Ibe. of precipitated sulphur. 

Chrysamine R (Farbenfabriken) gave the best result, and yielded & 
yellow-orange shade ; alkali-yellow G (Dahl), lemon-yellow ; Erica G 
( Actiengesellschafb), rose ; and benzo-purpurine B (Farbenfabriken), a 
strawberry colour. 

A yellow resist is often prepared by adding a cadmium salt to the 
ordinary sulphur white resist. The caustic in the blue printing colour 
reacts upon the sulphur, forming sulphide and poly-sulphides of soda, 
and these precipitate the cadmium in the form of the yellow cadmium 
sulphide. The colour is, however, rather expensive to use : — 

YeUow Regitt under Indigo. 

1 gallon British gum thickening, 

2 lbs. precipitated sulphur, 
2 lbs. cadmium chloride. 

Cadmium nitrate may be used in the place of the chloride, if desired. 

In a similar manner a resist red can be produced by mixing with 
the sulphur resist some red liquor and tin crystals, which, while 
resisting the indigo, will cause the fixation of a sufficient quantity of 
alumina to yield a fairly deep shade of red when afterwards dyed with 
alizarine. 

Retigt Red under Indigo, 

1 gallon British gum thickening (10 lbs. per gallon), 
4 lbs. precipitated sulphur, 
4 ozs. tin crystals, 
1 gallon red liquor. 



SECTION IV. 

RESISTS OR RESERVES UNDER NAPHTHOL COLOURS. 

A WHITE can be reserved upon naphthol-prepared cloth by printing, 
after preparing, a resist composed of a bisulphite of one of the alkali 
metals, preferably potash, afterwards covering or padding with the 
diazotised printing colours. 
The best results are obtained by using sulphite of potash as recom* 
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mended by Messrs. Meister, Lucius & Bruning. The recipe given 
below answers the purpose perfectly : — 

WhiU SesiH for Naphthcl Colaun. 

3 gallons water, 
25 lb3. British gum. 

Dissolve ; and add 
45 lbs. sulphite of potash, 90"* Tw. 

The goods, after padding or covering, are treated as usual with 
regard to washing, &c. 

By printing a resist composed of a tin salt, and afterwards covering 
with paranitraniline red, a yellow and red pattern is produced. For a 
tin resist, the following recipe may be taken as an example : — 

Yellow Resist under ParanUraniUne Red. 

1 quart water, 

4 lbs. china clay. 

Mix into a thin paste, free from lumps, and add 
3 lbs. tin crystals, 
1 gallon British gum thickening, 
14 lbs. acetate of soda. 

It is found advisable to avoid the use of oleine in the naphthol 
prepare, when the pieces are to be printed with a resist to obtain 
white patterns upon coloured grounds ; the results are also better if 
the preparing solution is slightly thickened with gum tragacanth. 

A white resist under these colours can be obtained with tin by 
using a resisting colour composed of tin crystals and tartaric acid; 
and, by using certain basic colouring-matters along with acetate of 
tin, coloured resists are produced. The following recipes show the 
methods of preparing colours of this type : — 

WhiU Reiist. 

6 lbs. dextrine thickening (10 lbs. per gallon), 
10 lbs. tin crystals, 
2} lbs. tartaric acid. 

Yellow Retist. 

22} ozB. auramine concentrated (M., L. & B.), 

21 lbs. thickening (see below), 
i gallon acetic acid, 6** Tw., 

28 ozs. glycerine, 

56 ozs. tartaric acid, 
67} ozs. tannin solution, 

15 lbs. white resist. 

The tannin solution is prepared by dissolving 10 lbs. of tannic 
acid in 1 gallon of acetic acid. 
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Blw BesiH, 
2i lbs. marine blue B I, 
j gallon acetic acid, 6^ Tw. , 
3i lbs. tartaric acid, i 

2^ lbs. glycerine, 
30 lbs. thickening, 
6^ lbs. tannin solation, 
2i lbs. acetate of tin, 52-6'' Tw. 

Cfreen RtsUU 

The green resist is .^prepared with the same proportions of thicken- 
ing, <&c., as for the blue, but brilliant green crystals are used in place 
of marine blue in the same proportion. 

Thkkming. 
56 lbs. wheat starch, 
164 gallons water, 
4$ gallons acetic acid, 12° Tw. 
Boil well ; and oool. 

All these colours should be printed on the prepared cloth, dried as 
usual, or hung in a warm place over ni^ht, and then passed through 
the solution of the diazotised • amine as usual (M., L. & B.). It is not 
necessary to pass the pieces through the tartar emetic fixing liquor to 
'fix the basic colours when printed as resists in this stjle. 



SECTION V. 
RESISTS OR RESERVES UNDER ANILINE BLACK. 

Aniline black, when once developed upon the cotton fibre, cannot 
be discharged by any reagent which could be used in practice without 
damaging the cotton fibre ; hence, the patterns are produced (in the 
case of covers or pads) by reserves or resists, which prevent the for- 
mation of the colour upon the parts printed. In the case of covers 
the reserve colour is printed upon the cloth previous to printing the 
aniline black mixture; but pads are usually done with the steam 
aniline black mixture, in which case the reserve colour is printed 
upon the cloth, after the latter has been padded (or slop-padded) with 
the iiniline black mixture, and dried at as low a temperature as 
possible. After steaming, the black will be found to be developed 
upon all parts of the cloth, except where the resist colour has been 
printed. 

The resisting agents generally employed are the acetate of soda or 
lime, arseniate or aluminate of soda^ neutral oxalate of potash, or a 
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^Iphocjanide. When an alizarine red printing colour contains sul- 
pliocyanide of alumina it may be used as a red resist, as the aniline 
black cover will be resisted and will not affect the development of the 
red lake ; and if it should be desired to obtain a red by afterwards 
dyeing with alizarine, sulphocyanide of alumina may be used for 
resisting the black, when enough alumina will be fixed upon the 
fibre to yield a fairly deep shade of red. 

The following; recipes show the application of each of the above- 
named substances for this purpose, the colours being intended for use 
with the various aged aniline blacks mentioned on p. 161. 

White Resist under Aniline Bicuk, 
No. 1. 

1 gallon water, 

2 Ibfl. acetate of sod.i, 
34 lbs. British gum. 

Boil well until disaolved ; and cool. 

VThite Resist under Aniline Black. 

No. S. 

3 quarts acetate of lime liquor, 2S" Tw. , 
1 quart water, 

8 lbs. British gum. 

Boil ; and cool. 

White Reserve under Aniline Black. 

1 gallon arseniate soda solution, 25** Tw., 
3 lbs. British gura. 

White Reserve under Aniline Black. 
No. 4. 

1 gallon aluminate of soda, 30° Tw., 
3 Ibe. British gum« 

White Reserve under Aniline Black. 
No. 6. 

9 ozs. potassium sulphocyanide, 
1 gallon British gum thickening. 

In the case of the steam aniline black, when printed over a reserve 
in a cover pattern, although any of the above resists may be used, we 
recommend the following as being far superior, and free from any ten- 
dency to run or spread during steaming : — 

While Reserve for Steam Aniline Black. 

No. 6. 

84 ozs. neutral oxalate of potash, 
3 lbs. British gum, 
1 gallon water. 
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When reserves are used, the cloth receives exactly the same treat- 
ment after printing as usual, so that no special notice is required. 

Reserves upon Slop-Padded Blacks— steam Aniline Blacks.— 

The hlack is produced upon the fibre by slop-padding with an aniline 
black mixture prepared in a similar manner to the steam aniline black 
recipe given on p. 163, omitting the thickening, although occasionally 
the liquor is slightly thickened with gum tragacanth, as shown in the 
recipe below i — 

Slop-Pad Steam Aniline Black Liquor. 

I. 34 lbs. chlorate of soda, 
3^ gallons water. 

II. 7i lbs. aniline salts (basic), 
2J gallons water, 
3 pints gum tragacanth thickening. 

III. 5| lbs. yellow prnssiate of potash, 
3 gallons water. 

The three solutions marked I., II., and III. should be made 
separately, and mixed together just previous to use. 

The cloth is passed through the above liquor in the slop-padding 
machine (see p. 57), and carefully dried over the chests as usual, care 
being taken not to overheat the goods or allow them to stand over the 
chests, or the aniline black will be formed and it will then be im- 
possible to produce a good white. When the goods are dry, they 
should be immediately printed with any of the white reserve colours, 
steamed as described for the ordinary steam aniline black, chromed 
and finished in the ordinary way. 

Coloured reserves can be obtained by using any of the pigment 
colours, thickened with albumen, with the addition of acetate of soda 
to reserve the black, the pigment being fixed when the albumen coa- 
gulates during steaming. The following general recipe will serve to 
show the method of using pigment colours for this style. 

Pigment Coloured Beservea under Atuline Black, 

1 gallon blood albumen thickening, 

1 qnart gum tragacanth thickening, 

5 to 10 lbs. pigment, 

3 lbs. acetate of soda, 

1 quart water, 

^ gill turpentine, 

i gill glycerine. 

Messrs. Grafton and Browning have patented a method for the appli- 
cation of the basic aniline colours to the production of discharges (or, 
rather, reserves) upon slop-padded aniline black grounds, which con- 
sists in, first preparing the cloth with tannate of antimony, by padding 
in a solution of tannic acid, and passing it through tartar emetic. 
The cloth so prepared, after being washed and dried, is slop-padded 
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with the usual aniline black mixture, dried, and then printed with a 
printing colour containing a basic aniline colour and acetate of soda. 
Upon steaming, the black is raised and the aniline basic colour fixes 
itself upon the tannate of antimony attached to the cloth, and forms 
a fast-coloured reserve. The following recipes are taken from The 
Dyer and Calico Printer, Sept. 20, 1893 :— 

Grafton and Browning Process. — The goods are first impregnated 

by slop-padding with a tannin solution, the comj)osition of which may 

be as follows : — 

Padding Liquor, 

20 galloqs water, 
2 lbs. commercial tannic acid, 
2 lbs. sulphate soda. 

The goods are then dried and run through a milk-warm tartar 
emetic bath (or any of its numerous substitutes), of the following com- 
position : — 

Fixing Liquor, 

80 gallons water, 

44 lbs. tartar emetic (34 per cent.), 

10 lbs. sal ammoniac 

Then the goods are washed, well dried, and slop-padded in the 
aniline liquor and semi-dried, and the discharge colours printed on. 

The colouring-matters required are a good red, pink, blue, yellow, 
and green, whence, by mixing these, any compound colour may be 
produced. As a red colour, ordinary pigment red may be used ; for 
pink, the various brands of rhodamine, pyronine, or geranine, but the 
first mentioned is the best. Auramine O or thioflavine T may be 
used as yellows. Ethylene-blue or Cassella's excellent new methylene- 
blue N may be used for blue. Any of the basic greens may be used, 
or they may be produced by mixing. For dark blues, use new blue 
D (Bayer). The following two recipes may serve as examples : — 

Basic Discharge Blue, 

7 gallons paste, 
1 pint glycerine, 
i gallon water, 
1 lb. new methylene-blue N, 
24 lbs. acetate of soda, 
1 gallon acetate of lime, 
1 lb. oxalic acid. 

Bcksic Discharge Pink, 

4 gallons paste, 

1 gill glycerine, 

1 quart water, 

9 ozB. anisoline, 
14 lbs. acetate of soda, 
12 OZB. oxalic acid. 
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It is very important. that the fastest basic colouring-matters pro* 
carable should be employed, as the practice of combining fugitive 
colouring-matters, such as many of the basic dyestuffs, with a fast 
colouring-matter like aniline black is a practice much to be deplored. 

W. £. Kay, of the Thomliebank Printing Company, has protected 
a method of applying basic aniline colours as coloured reserves on 
aniline black (prussiate) grounds, by using, along with the thickened 
basic colour, both the acetates of soda and zinc. The cloth, after being 
psuided with the prussiate aniline black mixture, is dried, printed with 
the colours prepared as described, steamed, and finished as usual. The 
acetates prevent the development of the black upon the parts printed, 
and the zinc contained in the colour reacts with the ferrocyanide to 
form zinc ferrocyanide, which behaves in a similar manner to tartar 
emetic, and fixes the basic colour on the fibre. 

Both the above processes require a licence before they can be 
worked — in Great Britain, at least. 



SECTION VI. 

RESISTS UNDER DTED COLOURS. 

Bt printing upon cloth various acid miztores in any required patten^, 
and afterwards padding or covering with the thickened mordants or 
colours used in the madder or dyed styles, the fixation of the mordant 
upon the parts printed with the acid is prevented, and upon subsequent 
dyeing, yields a white in the print. In the case of padded or covered 
purpleS; the colour used for covering contains both iron and alumina, 
and use is made of the property possessed by tin crystals in preventing 
the fixation of iron upon the cloth for obtaining red resists under these 
purple covers and pads, the tin crystals being used along with acetate of 
alumina; the iron only is resisted, while the alumina is deposited 
upon the cloth, and gives the red colour when dyed with alizarine. 

The following recipes are for some of the resists used for resisting 
red, pink, chocolate, or purple mordants : — 

WhUe ReBist for Dyed Colours, 

No. 1. 

2 gallons lime juice, 50° Tw., 
1^ gallons caustic soda lye, 70" Tw., 
24 lbs. china clay, 

1 quart water, 

2 gallons thick Senegal thickening. 

Mix the lime juice and caustic soda lye thoroughly, raise to the 
boil, and add the china clay (previously mixed with the water into a 
smooth paste); then add the thickening ; boil well ; and cool. 
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This resist vill work under padded or covered reds, chocolates, or 
purples : — 

White Jle^tt fbr Dyed Cohum. 
No, 9. 
1 lb. bisnlphate of ])otash, 
i gallon lime juice, 50*" Tw., 
I gallon water, 
4J lbs. British gnm, 

3 lbs. china clay. 

This resist iff much more active than No. 1, and will usually require- 
reducing with thickening and china clay unless the padded colours ar& 
very dark in shade. 

Dark Bed Besist for Dyed Purples, 
No.S. 

1 gallon red liquor, 18** Tw.» 

2 Ibg. flour. 

Boil ; cool to 100* F. ; and add 

4 lb. tin crystals. 

Lif^t Bed BemH for Djfed Purplea, 
No. 4. 

1 quart red liquor, 18** Tw., 

3 quarts water, 

2 lbs. flour, 

3 ozs. tin crystals. 

For chrome mordant the No. 2 resist will be found the most effective. 

When a white is desired upon pieces that have been slop-padded 
with the mordant, the pieces are usually printed with the Na 2 resist, 
after carefully drying at as low a temperature as possible. 

After the pieces have been printed with the resist, and padded or 
covered with the printing colour, they are dried, aged, dunged, dyed, 
(&c., as usual. 

Although we have spoken of purples, reds, &c., in describing the 
resists, it must be borne in mind that the printing colours, being really 
mordants, yield shades varying with the dyestuflfs employed in the 
dye-beck. They are, however, usually known by the shades they pro- 
duce with alizarine. 

George Donald's new process for obtaining coloured discharged 
eflTects on mordant dyeing colours requires five operations : — 1st. 
Pad in tannin liquor containing 11 per cent, of tannic acid and 
then dry. 2nd. Pass into tartar emetic to form tannate of antimony, 
and dry. 3rd. Print on or mordant in any convenient way an alumina, 
iron, or chrome mordant. 4th. Print on a basic aniline colour, some 
citric acid being added to the printing colour, then steam. The 
tannate of antimony fixes the aniline colour; citric acid acts as a resist 
to the alumina, iron, or chrome mordants, which are rendered soluble, 
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and therefore removable by the citric acid. 5th. Dang, then dye with 
alizarine, or any of the true mordant-dyeing colouring-matters allied to 
alizarine in its properties. This process is stated to give good results. 
Brooks, in 1861, used a similar process. The pieces were mordanted 
with alumina, iron, or chrome, then a basic aniline colour containing 
tannic, and a fairly large proportion of tartaric or citric acid was then 
printed on, and the pieces steamed. Then they were passed through 
a bath of tartar emetic and arseniate of soda, and finally dyed with the 
required dyestuff. - 

Through the kindness of Messrs. Read HoUiday & Co., of Hudders- 
field, we are enabled to show a pattern dyed upon a chrome mordant, 
using gambine R and Y for dyeing, the following being the process 
used : — 

Patter y No. 37. — The cloth was first padded with a solution of 
bisulphite of chrome at 8** Tw. The bisulphite of chrome was prepared 
by mixing concentrated solutions of chrome alum and bisulphite of 
soda, allowing the sulphate of soda formed by the double decomposition 
between the two salts to crystallise out and using the clear liquor only. 
The cloth was then dried and printed with the following printing 
colour, which prevents the chrome mordants from being fixed upon the 
parts printed with it : — 

Chrome Discharge Colour. 

4 Ibfl. starch, 
2^ gallons water. 

Boil ; and add 
6 lbs. citric acid (groond to a fine powder). 
Cool; and strain. 

After printing with this discharge colour the goods are passed 
through Mather & Piatt's steam ager (see p. 44), and then through a 
<;halk bath, after which they are rinsed and are ready for dyeing. 

The dyeing was done with a mixture of the two marks of gambine, 
using the following proportions on the weight of the cloth : — 



Dyeing. 

\\ per cent, gambine R, 
1| per cent, gambine Y. 



Enter the goods into the dye-beck, raise to the boil in half an hour, 
and keep the liquor boiling for half an hour. After dyeing, rinse and 
soap as usual. It is advisable to add a small quantity of tannin, chalk, 
and glue size to the dye-beck, which will produce fuller shades and 
whites of greater purity. 
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SECTION VII. 

DISCHARGES UPON CLOTH DTED WITH SUBSTANTIVE 

COLOURS. 

Since the introduction of the substantive colouring-matters, yielding 
comparatively fast shades upon cotton goods, large numbers of pieces 
have been dyed with them, and, recently, many effects have been 
obtained by discharging the dyed colours with white or coloured 
discharge printing colours. 

The dyeing of the cloth presents no difficulty. Although fuller 
details will be found in any of the newer books published on dyeing,'^ 
we will give a short description of the process used. The dyes fix 
themselves upon cotton (without the aid of any mordant) from a 
boiling solution in water ; but it is usual (and better) to employ either 
soap, phosphate of soda, sulphate of soda, or common salt along with 
the dye in the liquor, to assist the combination of the colouring-matter 
with the cotton fibre. As the dye liquor is rarely exhausted, and as 
the same shade generally requires to be often repeated, it will be found 
advantageous to set apart (if possible) a special dye-beck for the dyeing 
of each shade, because then the liquor contained in it will merely 
require strengthening with colouring-matter, &c., before being used 
again. The dyestufT, together with the assistant selected, should be 
dissolved in boiling water, and the solution so obtained added (in 
suitable proportions to give the required intensity of shade) to itie 
liquor in the dye-beck. The goods are now entered and the dyeing 
commenced ; the liquor is rapidly brought up to the boiling point and 
the dyeing continued until a small trial bit, when washed and dried, 
has the same shade as the pattern on the order sheet. When the 
goods hav^ been taken out of the beck and dried, they will be found 
to be slightly darker than the trial bit, and, consequently, darker than 
the stock pattern. This is just as they should be, because the shade 
of the body of the piece will be rendered somewhat lighter during the 
operations through which it will pass after printing with the discharge 
colours. After dyeing, the goods are well washed, hydro-extracted, 
and dried. Should the pieces at this stage be found too dark in 'shade, 
they are soaped down to the shade desired. 

The quantity of dyestuff used varies with the shade to be produced, 
the weight of the cloth, and the kind of colour used ; but it may be 
roughly stated that from 1 to 5 per cent, of the weight of the cloth of 
dyestuff, according to the shade desired, with about 10 to 20 per 
cent, of any of the salts above-named as assistants, will be required. 

* See A Manual of Dyeing, by Knecht, Rawson, and Loewenthal. 
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It must be borne in mind that the volume of the water used in the 
dye-beck has also considerable influence upon the depth of shade 
obtained, on account of the liquor not being exhausted ; the larger the 
volume of water used in the beck, the paler will be the resulting shade. 
As an example of an actual dyeing, the following proportions of 
colouring-matter and assistants were used for pattern No. 45, the per- 
centages given being calculated upon the actual weight of the cloth 

dyed : — 

Benzoazurine G. 

6 per cent, benioazurine G, 

6 per cent. Qlauber's salt (lulphate of soda), 

2 per oeDt. toap. 

Discharging: upon the Dyed Cloth.--There are two reagents 
used for effecting the discharge of the colour upon the dyed cloth — 
viz., tin crystals and a mixture of bisulphite of soda and zinc. The 
tin salts discharge is chiefly employed for coloured discharges, the 
various colours being obtained by the addition of colouring-matters to 
the discharge printing colours, while the zinc discharge is generally 
used for white discharges. 

Zino-Bisnlphite Disoharge. — ^The following recipe yields good 
white discharges upon cloth dyed with the majority of the substantive 
colouring-matters : — 

^inc-Situlphite Discharge Colour. 

a. 24 lbs. ziDc powder, 

30 lbs. British gum thickening, 
4 lbs. glycerine. 

b. 4i lbs. ammonia, 

9 lbs. biflulphite of soda liqnor, 70* Tw. 

The zinc powder must be of good quality, and contain from 80 to 90 
per cent, of zinc in the form of free metal. The ingredients of the 
portion of the discharge colour, marked a in the above recipe, should 
be well mixed together by grinding in the indigo mill for from four to 
five hours ; the mixture so obtained may then be stored, and will keep 
for a considerable time. The British gum thickening should contain 
10 lbs. of British gum per gallon. Just before it is intended to use 
the colour, the ammonia and bisulphite mixture, 6, should be very 
slowly added to the mixture marked a ; after the whole has been well 
stirred and strained, the colour is ready for use. As the colour will 
not keep for more than twenty-four hours after the bisulphite solution 
has been added, only sufficient colour should be made as is actually 
required for the work in hand. 

There is always a tendency for colours containing zinc powder to 
clog the engraving during printing, but this tendency may be reduced 
by carefully selecting as fine a sample of zinc powder as can be pro- 
cured, and paying particular attention to the thorough grinding of the 
powder in the mill with the glycerine and gum. 
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Unllketlie' tin salts discharge, zinc does not tender the cotton fibre^ 
even when the cloth has been dyed to a dark shade, and a strong 
discharge colour has been used. 

The pieces, after printing, should be steamed for a period of forty- 
five to sixty minutes, either in the continuous steamer, or without 
pressure in a cottage steamer. After steaming, they are treated with 
a weak souring liquor (hydrochloric acid), well washed, and dried.* 

In the case of colours that are sensitive to the action of weak acids^ 
and the shade of which is altered by the acid treatment to which the 
goods wore subjected after steaming, the pieces are, after washings 
passed through a weak solution of soda ash, and again washed before^ 
they are dried. 

Discharging with Tin. — Tin does not yield so pure a discharge as. 
zinc powder, and hence is not often employed to produce " whites." 
When, however, tin is used as the discharging agent, it is possible to- 
employ colouring-matters that are fixed with tin in the discharge 
colour, and so obtain coloured discharges. The basic colouring-matters 
fixed with tannic acid and tartar emetic may also be mixed with the 
tin discharge colour along with tannic acid ; after steaming, a colour so 
made will effect the discharge of the dyed colour, as well as precipitate 
the tannic colour lake, the latter being rendered faster by passing the 
pieces through a solution of tartar emetic. Should it be desired to 
employ one of the alizarine colours for the purpose of obtaining some 
particular shade of discharge colour, acetate of tin may be added 
to the alizarine jirinting colour to effect the discharge of the shade 
already on the cloth, without interfering with the fixation of the 
alizarine lake. 

To illustrate the method of using tin for both fixing the colour 
and producing the discharge the following recipe, used for pattern 
No. 45, is given, showing the production of a yellow discharge by the 
use of Persian berry extract : — 

Yellow Discharge on Direct Dyeing Colours. 

5 lbs. water, 
2{ lbs. wheat atarcb, 
5 lbs. acetate of tin, 32° Tw., 

3 lbs. British gum thickening (10 lbs. per gallon). 

Boil ; and add 
2 lbs. tin crystals. 
Then add 

4 lb. citric acid (in fine powder), 

If lbs. Persian berry extract, 53* Tw., 
I lb. acetic acid, 9" Tw. 

The two following tin discharges are used for mixing with any of 
the prepared printing colours made from basic colours, or those of the 
alizarine type ; or they may be used for producing white discharges 
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in the few cases where zinc powder does not give a satisfactory 
result : — 

Tin Discharges on Direct Dyed Colours. 

No. U 

10 gallons acetate of tin, 28)*" Tw. , 
25 lbs. wheat starch, 
3 gallons acetic acid, 9' Tw. 

Boil ; and add 
14 lbs. acetate of soda (in fine powder). 

No. t. 

10 gallons acetate of tin, 28i" Tw., 
25 lbs. wheat starch, 
1 gallon acetic acid, 9° Tw. 

For producing the coloured discharges, the following proportions of 
tin discharge and tannic or alizarine printing colour are taken : — 

Coloured Discharges on Direct Dyed Colours. 

1} to 2 gallons tin discharge colour, 

1 gallon tannic or alizarine printing colour. 

When it is necessary to submit the goods for a considerable time 
to the action of steam — ^as, for instance, when the zinc powder white 
discharge has been printed upon the same piece — No. 2 tin discharge 
should be used ; the No. 1 tin discharge being used when a few minutes 
steaming only is required. 

The dyes belonging to the eosine group may be used along with tin 
for producing coloured discharges, but they do not yield fast shades. 

The coloured discharge printing colours prepared with the basic 
colouring-matters and fixed with tannin do not keep well, the shades 
obtained gradually becoming paler j hence, it is advisable to prepare 
only so much colour as will be used during the day. 

After the goods have been printed and steamed — the duration of the 
steaming depending upon the nature of the discharge colour and colour 
upon the piece, and may be from two to forty-five minutes — they are 
treated according to whether they have been printed with a basic 
colour requiring fixation with tartar emetic or not. Should the 
shades require passing through tartar emetic, the goods are passed 
through the open soaper, the first tank of which is filled with the solu- 
tion of tartar emetic and chalk, mentioned on p. 124, while the other 
tanks usually contain water only, the temperature of which is generally 
about 160" F. 

When the pieces have been printed only with colours made from the 
alizarine or eosine dyes they should be washed in the open width, by 
passing them through a dolly filled with water, and then again washed 
well in the ordinary dye-house washing machine. Colours requiring 
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to be soaped are, after this, treated with soap solution at as low a 
temperature as possible, to avoid unnecessary stripping of the colour 
from the pieces. 

Patterns Nos. 43 to 50 illustrate the application of these discharge 

colours. 

Pattern No. 43. 
Dyed toith Printed with 

2 parts diamine blue BX, Pale yellow — Tin salts discharge. 

1 part diamine gold, Fe^oto— Persian berries with tin salts. 

i part diamine black BO. ^^ue— Alkali bine with tin salts. 

Pattern No. 44. 
Dyed teith Printed with 

1 part diamine blue BX, Bhie — Alkali bine with tin salts. 

1 part diamine black BO, Brovm — Alizarine pace. 

1 part diamine gold. 

Pattern No. 45— See pp. 210 and 211. 

Pattern No. 46. — Dye the cloth to the required shade from a bath 
containing 3 per cent, titan blue 3R and 20 per cent, common salt, 
rinse, dry, and print with the zinc dust discharge. Steam for thirty 
minutes, pass through a weak solution of hydrochloric acid, wash well, 
and dry. 

Pattern No. 47. — The cloth was first dyed, in the manner common 
to direct colours, with a mixture of 

1 part diamine gold, 

2 parts diamine black BO, 
1 x>art diamine fast red F. 

The cloth, after dyeing, was printed with steam alizarine puce, steamed, 
and finished as usual. 

Pattern No. 48. 
Dyed with Printed with 

H parts diamine gold, Blue — Alkali blue with tin salts. 

1 part diamine black RO, Broicn — Alizarine pnce. 

i part diamine red F. 

Pattern No. 49. 
Dyed with Printed with 

1 part diamine gold. Pale hvff—Tm salts discharge.. 

1 part diamine black BO, Broirn — Alizarine pttce. 

1 part diamine red F. 

Pattern No. 50. 
Dyed with Printed with 

3 parts cotton brown N, PaJe buff— Tin salts discharge. 

2 parts diamine brown G. Dull yellow — Persian berries with tin salts. 

It will be noticed from the patterns shown, and from a consideration 
of the nature of these discharges, that it is far easier to obtain success- 
ful coloured discharges than to obtain " whites." Coloured discharges 
can frequently be produced in cases where it is quite impossible to 
produce pure ** whites." 
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SECTION VIII. 

DISCHARGE EFFECTS ON INDIGO. 
INDIGO PIECE DIPPING AND DISCHARGING. 

The designs in this style are produced by printing (upon cloth pre- 
viously uniformly dyed with indigo) colours which (upon subsequent 
treatment) discbarge the indigo on the parts printed, leaving a white 
or coloured design upon the blue ground. 

Although we are more particularly concerned with the printing of 
the pieces, we will now give a short description of the method prin- 
cipally used for dyeing piece goods with indigo, because the machinery 
employed differs to a slight extent from that used in many works 
where dyeing only is carried on, and because the goods are usually 
dyed by the printer himself previous to printing. . 

The system of dyeing is that which is known as the hydrosulphite 
method, in which the indigo is reduced to the state of indigo-white by 
the action of hydrosulphites ; the hydrosulphites are formed by the 
action of powdered metallic zinc upon a solution of bisulphite of soda, 
the addition of lime being made to render the solution alkaline, in 
which condition the indigo is the more readily reduced, and the 
solution of the indigo- white effected. The dyeing liquor thus consists 
of an alkaline solution of indigo-white. 

There are other methods by which indigo can be reduced and 
rendered soluble and suitable for dyeing. Such of them as are at 
th^ present time used by priuters for this purpose will be found 
described in the larger manuals devoted to dyeing.''^ 

The application of the solution of indigo-white in dyeing depends 
upon the avidity with which the indigo-white absorbs oxygen when 
•exposed to the atmosphere and re-forms indigo-blue insoluble in water. 
If the cloth, then, is impregnated with the indigo solution, and, after- 
wards, exposed to the air, the insoluble indigo-blue will be formed on 
and within the fibre of the cloth, entrapped, as it were, in the sub- 
stance of the fibre. Such are the principles involved in the process of 
indigo dyeing. We will now turn our attention to the practical 
details necessary for carrying out these principles. 

The Indig^O. — For indigo dipping the very lowest qualities of 
indigo are generally used, such as contain from 25 to 28 per cent, of 
indigotine, or a smaller amount of the medium, qualities of ''kurpahs," 
in proportion to the quantity of indigotine they contain. The 
varieties of indigo known in the trade as '^ figs " and " Madras " are 

* See A Manual of Dyeingy by Knecht, Rawson, and Loewenthal; or, Dyeing, by 
J. J. Hnimnel. 
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principally used, either alone or mixed (when of too low a quality) with 
more or less of *' kurpah " indigo, which contains a higher percentage 
of indigotine. The indigo, before reducing, must be ground into a fine 
paste with water ; this can be done in the indigo grinding machine 
described on p. 143, or, what is quicker and effective enough for our 
purpose, in the cylinder indigo grinding machine. The cylinder 
grinding machine consists of a steel cylinder mounted so that it can be 
revolved by power at a high rate of speed, the axis of the cylinder 
running horizontally. Inside the cylinder there are some heavy steel 
balls which, when the cylinder revolves, crush the indigo contained in 
the cylinder, in a similar manner that the rollers do in the roller 
grinding machine. The indigo and the required quantity of water are 
placed in the cylinder and the machine started, and the indigo will be 
ready for use after grinding for a few hours. Usually, however, it 
will be found better to first grind the indigo for about a day in the 
roller machine, and to finish the grinding by putting the rather coarse 
paste so produced in the cylinder machine for two or three hours. 
The indigo paste is now reduced with water until it is of the usual 
strength, and is then ready for use. 

Reduclngf the Indig^O. — For reducing the indigo, the following 
quantities of the various substances named should be obtained : — 

2 gallons bisulphite of soda, 50^ Tw., 
24 lbs. zinc powder, 
7 lbs. slaked lime in powder. 

. The bisulphite of soda solution should be measured out and put into 
a large cask, and the zinc powder slowly, and with constant stirring, 
dusted into it. When all the zinc has been added to the liquor, 
the whole should be stirred for at least ten minutes. In the mean- 
time the slaked lime should be placed in a tub, and 6 gallons of 
water at 130° F. poured upon it, the mixture being stirred until it 
forms a thin cream, when it should be added slowly to the mixture of 
bisulphite and zinc powder. 

2 gallons of indigo paste, 30 per cent., 

should now be added to the mixture, and the whole well mixed for at 
least fifteen minutes. After standing for a day or so, the indigo will 
be completely reduced and ready for use. This mixture forms the 
strong stock solution of reduced indigo, from which the dipping vats 
are prepared and strengthened (after use). 

The solution of reduced indigo should be of a peculiar brownish- 
yellow colour ; if there is any trace of green, it indicates that the 
indigo is only partially reduced, and that more of the mixture of bi- 
sulphite of soda, zinc, and lime should be added. The reduced indigo 
solution will keep for a long time if it is kept covered so as to prevent 
the air coming into contact with the surface of the liquor more than 
can be avoided. When any of the liquor is required, the whole mix- 
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ture should be well raked up, to render it a&ifortn in composition, on 
account of the large quantity of insoluble matter contained in it. 

The Indigo Dyeing Vats. — The continuous sfstem of dyeing is 
probably now used by calico printers in connection with the hydro- 
aulphite vat to the greatest extent. It is, in our opinion, the most 
suitable for this purpose. 

The machines used in the continuous system of indigo dyeing are 
shown in Figs. 49 and 50. 

The machine generally employed for pale shades is shown in Fig. 49. 
As will be seen, the cloth is laid, on the wa^^n A, from which it 
passes over the two wooden bars BB, placed above for the purpose of 
lifting the cloth above the head of the boy who superintends the 
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Fig. 49. — Sky-blue indigo dipping mocbiDC. 

passage of the piece into the vat standing opposite C, and smoothing 
any creases or folds before they can pass into the vat D. An iron 
frame provided with guiding rollers, around which the cloth psBses 
while in the dyeing liquor, stands inside the vat arranged so that it 
can be removed when required, for the purpose of setting the vat, 
threading up the rollers or cleaning the vat. The roller frame is 
lifted out of the vat by means of a chain and pulley block (not shown 
in the sketch). The guiding rollers are usually made of iron and 
perforated to allow the liquor in which they revolve to pass freely 
through them, the ends of the rollers also being open for the same 
purpose. The top row of rollers is, when the frame is immersed in 
the liquor, just underneath the surface of it, the bottom rollers being 
situated at such a height in the frame as to raise them from 3 to 3 
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feet from the bottom of the vat. This space under the lower rollers 
is intended to receive the insoluble matter suspended in the liquor 
after setting, which is always allowed to settle before the frame is 
lowered into the vat. When the deposit has accumulated to such an 
extent as to nearly touch the bottom rollers, the vat is allowed to 
settle, the clear liquor taken out, and the deposit removed with a 
shovel. The bar marked is for the purpose of facilitating the 
work of the attendant in taking out the turned edges, &c., in the 
piece entering the vat. On passing from the liquor, the piece is 
passed through one of Birch's spiral openers E, and then between 
the squeezing rollers FF. The squeezing rollers are made of iron, 
turned quite true. The bottom roller works in fixed gun-metal 
healings, and the top roller, which is covered with several layers of 
blanket first of all, and then faced with fine cotton cloth, is pressed by 
means of levers at each side provided with sliding weights for regulat- 
ing the amount of pressure. Special care should be taken in covering 
the top roller. The joinings in the lapping should be so arranged as 
to barely show any trace of a join on the piece passing through the 
rollers, and, as it rapidly wears away on account of the pressure and 
the destructive nature of the dyeing liquor, care is required to keep 
the covering properly trimmed whilst working the machine. The 
cloth having been saturated with the dyeing liquor, and the excess 
removed, the goods pass over the rollers marked G, and the indigo- 
white is during the passage through the air oxidised into indigo-blue. 
The cloth is drawn over the airing rollers by the friction rollers 
H and I, the bottom one being driven by a strap from a pulley on. 
the end of the bottom squeezing roller F. On coming from the 
rollers H and I, the piece is plaited down on the waggon K. This 
machine requires two boys and a man to work it. 

It is found by experience that it is best to make the dye liquor of 
such a strength that the piece is dyed to the right shade (sky-blues- 
only are meant here) by one passage through the vat. There is less 
liability of bad work being turned out by so doing than when the piece 
is sent several times through the liquor, as the cloth, even when of a 
"curly'' nature like satteens, will generally pass the rollers quite 
evenly the first time through, but it is very difficult to prevent the 
edges curling during subsequent passages, and the least irregularity 
in the passage shows in sky-blues. As the pieces pass through the 
liquor, the latter becomes weaker and weaker, and if the engine 
was run at the same speed throughout, the shade would gradually 
become paler and paler ; but it is quite easy, after a little practice, 
to so govern the speed as to obtain an even shade throughout the 
whole batch. 

After dyeing, sky-blues are merely washed, dried, and, if wanted 
for printing, wound on centres ready for the printing machine. 

Fig. 50 shows the vats used for dyeing medium, dark, and very 
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dark shades of indigo. It will be noticed that there are two Tats* 
and the piece after passing through one yat is aired and then passed 
into the second vat, after which it is again aired. 




Fig. 60. — Dark blue indigo dipping maohine. 



Setting the Vats. — The vats are usually made of about 100 to 
150 gallons capacity each, and are filled to about 18 inches from the top 
edge. For a vat holding about 130 gallons, the following quantities 
of materials should be used, being supplied in the way described. 
The vat is first filled to the proper height with water from a tap 
placed at the side. Into a tub measure 3^ gallons of bisulphite of 
soda (50'' Tw.), and gradually add to it (with constant stirring) 4 lbs. 
of zinc powder. When this has been stirred for about ten minutes 
it is added to the water in the vat and the whole well mixed together 
by means of the rake. The object of this addition of hydrosulphite 
to the vat is, partly, to remove the oxygen that the water contains 
dissolved in it; and, partly, to retain the indigo in the reduced 
condition when diluted, or to reduce any indigo that may have been 
oxidised after dyeing the last batch of cloth. 

Sixteen gallons of the reduced indigo are now added and well 
mixed with the liquor in the vat. At this stage the vat has generally 
a greenish colour, and is more or less '' dead," — that is, the broniy blue 
scum or ''flurry," usually to be seen on the surface of the vat, is 
absent, and when the rake is lifted from the liquor the indigo is slow 
in absorbing oxygen from the air to convert it into the blue condition. 
These indications denote that the liquor is not sufficiently alkaline, 
providing the proper quantity of hydrosulphite and indigo have been 
used ; powdered slaked lime should now be gradually added until the 
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vat appears to be in a normal condition, a point which can only be 
found by experience. After each addition of lime, the vat should be 
raked up for some minutes in order to allow time for the solution and 
action to be completed. For the quantities given above, 6 to 7 lbs. 
of freshly slaked lime will usually be re(]uired. 

The quantities given above are suitable for setting each of the two 
vats for the dark blue dipping machine; or for resetting the same, 
after they have been exhausted by use. For the sky-blue machine 
only half the quantities named will be sufficient. 

A mixture of indophenol with indigo has been advocated for pre- 
paring the dipping vat, indophenol being reduced and behaving some- 
what like indigo in the vat, but, after trial on the large scale, we 
have found no advantage arising from its use, while the pale shades 
are much redder in shade than those obtained from indigo alone and 
are not so fast, either to light or soaping. The mixture is, however, 
used by some dyers and printers ; so, probably, their experience may 
be different from ours. 

Before the frames carrying the guide rollers are lowered into the 
liquor, the latter should be allowed to stand for some hours to enable 
the insoluble matter held in suspension in the liquor to settle to the 
bottom of the vat underneath the feet upon which the frame rests. 
It will be found best to set the vats in the evening and, after well 
raking the whole of the liquor, to allow it to stand overnight, when 
they will, in this case, be ready for use in the morning. 

Stamping^ the Pieces. — The ordinary ink, or colour, used for 
stamping the order number, <Scc., upon the ends of the various pieces 
of cloth is useless for goods intended for dark indigo-blues, because 
it becomes practically invisible after dipping. For this reason, the 
pieces are stamped with a white indigo reserve colour which resists, 
or partially resists, the blue. The following is a good recipe for a 
stamping colour for the blues, the recipe being formerly used as a 
reserve under indigo, and will be found in Crooke's Handbook of Dyeing 
and Calico Printing : — 

Stamping Colour for Indigo Dyed Piecet, 

2i lbs. sulphate of copper, 

1 gallon water, 

2 lbs. white acetate of lead. 

Dissolve; draw off the clear litjuor; and thicken with 
1^ lbs. floor, 
1 lb. British gam. 

Cool; and add 
1 noggin nitrate of copper, 80" Tw. 

The pieces, after stamping, are sewn together, wound on to a centre, 
and are then ready for dipping. 

Dipping Sky or Pale Blues.— P«le blues are best dyed by 
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passing them into the single tank machine, through liquor made of 
such a strength that the proper depth of shade is obtained by a single 
passage when the machine is delivering at a sufficient rate of speed* 
As stated above, the shade can, after a little practice, easily be 
obtained regular throughout the whole batch of cloth by gradually 
reducing the speed of the engine working the machine as the vat 
becomes gradually weaker in strength. 

Trials upon fonts sewn between greys should first be made to find 
the exact speed at which to run the engine for the shade required^ 
The fent, after airing, should be washed well, and dried, and should be 
slightly darker than the pieces required. When passed through the 
machine at the same speed as the fent the pieces will be very slightly 
paler. 

Care should be taken that the goods enter the machine free from 
creases or turned edges, and that they pass evenly between the 
squeezing roller or "nip,'' or light stains will be formed, owing to the 
liquor being more thoroughly expelled in these places. For the same 
reason, particular attention should be paid to the condition of the 
lapping on the squeezing rollers. 

The cloth for sky-blues should be well bleached and quite free from 
any greasy matter, which is often present, owing to the use of un- 
suitable fatty matters in the composition used for sizing the warps. 
As some of these fatty matters are of such a nature as to be immovable^ 
even by the most thorough bleaching process, such cloth cannot be 
used for this purpose. Frequently the dyed pieces will be found to be 
covered with small white specks, which are generally due to the 
presence of what is known as "dead" cotton fibres in the cloth ; this 
defect cannot be remedied by the dyer. 

After dipping and thoroughly airing (to oxidise the indigo), the 
pieces should, as soon as possible, be well washed and dried. If it is 
necessary to leave the goods for any length of time after dipping and 
before washing and drying, they should be stored in a cool, damp 
place, and kept well covered with damp cloths. If the pieces are 
allowed to dry at the edges, yellow stains will probably be found in 
the finished pieces. 

Dipping Dark and Medium Blues.— Dark shades of blue are 

dipped through the twin tank or vat machine, and are passed through 
several times, until the shade required is obtained ; this point is found 
by cutting a small piece out of one end of one of the pieces, souring, 
washing, drying, and comparing it for depth of shade with the pattern 
on the order sheet. If the pieces are for printing, the pieces should be 
dipped until the face of the cloth is very slightly darker than the 
pattern, because the face of the cloth loses some of its depth of shade 
all over the surface from the colour applied on the printing machine 
and the passage through the cutting liquor. The back of the cloth, 
the side not singed or sheared, always appears darker than the face ; 
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care should, therefore, be taken to compare the pattern with the 
proper side of the cloth. When the goods have been dipped to a 
shade so nearly approaching the pattern, that it is likely the goods 
would be too dark if passed again at the same speed through the 
liquors, a small piece of the cloth should be roughly sewn to one of the 
pieces passing through the machine; from the shade obtained upon 
this piece an idea can be formed of the speed required to finish the 
pieces. When only a slight increase in depth of shade is necessary, it 
is advisable to run the goods through one vat only for the last run, 
either by disconnecting on the dark blue machine, or by using the sky- 
blue vat. 

Medium blues usually require about two dippings through the two 
yats of the dark blue machine; dark blues from three to four; and 
very dark bronzy-blue shades from four to five dippings. But, if many 
of the latter shades are required, it is preferable, as saving much time, 
to set the vats stronger, and to give, consequently, fewer passages. 

Finishingr the Pieces ready for Printing*.— After dipping, the 

pieces should be allowed to remain piled upon the waggons for a few 
hours, to allow of the oxidation of the indigo- white into indigo-blue to 
complete itself. 

Sky-blues are merely well washed by passing them through two 
square beater dye-house washing machines (see p. 60), hydro-extracted, 
dried, sheared, and wound on centres ready for the printer. 

Dark and medium shades of blue are usually passed (before washing, 
&c., as described for sky blues) through a solution of sulphuric or, 
better, hydrochloric acid at 2° Tw. contained in a dolly, over the top 
of which should be a hood to convey into the open air the sulphur 
dioxide evolved by the action of the acid upon the sulphites contained 
in the pieces. 

The Discharging of the Patterns.— The colour upon the dyed 

cloth is discharged by the action of chromic acid upon the indigo, 
oxidising the latter into the substance known as isatin, which is 
soluble in water and is removed in the processes of washing. The 
discharge printing colours are prepared with an alkaline chromate, 
and, if a coloured discharge is required, thickened with albumen, with 
the addition of the special pigment colour required to furnish the 
shade desired. After the goods have been printed, they are passed 
through a hot solution of sulphuric acid, which, by its action upon the 
alkaline chromate, liberates chromic acid in the parts of the cloth 
printed with the discharge colours; this chromic acid then acts upon 
the indigo and discharges it. In the case of the coloured discharges 
thickened with albumen, the pigment is fixed upon the cloth by the 
coagulation of the albumen, under the influence of the heat and 
sulphuric acid during the discharging process, so that, in these cases, 
the colour on the piece is discharged, and that contained in the print- 
ing colour is fixed at one and the same time. 
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Unfortunately, a hot solution of chromic acid has a tendering action 
•upon cotton, and, unless precautions are taken, this tendering of the 
cloth will occur to such an extent as to render the printed cloth too 
rotten for practical use. To guard, as far as possible, against this 
action, oxalic acid is always used along with the sulphuric acid in the 
discharging liquor. For a similar reason, it is advisable to use a small 
proportion of an alkaline oxalate along with the chromate in the print- 
ing colour, which will cause oxalic acid to be liberated (by the action 
of the sulphuric acid upon the neutral oxalate) in the parts chiefly 
affected . The use of oxalic acid in this connection depends upon the 
relative resistance to oxidation by chromic acid of the three substances 
concerned — viz., indigo, oxalic acid, and the cotton fibre — which are 
sensitive to its action in the order named, indigo being the most easily 
oxidised. Even when these precautions are taken, the cloth is always 
weakened, on account of local Action taking place, as shown by the 
following figures. These show the breaking weights of similar pieces 
of cloth treated in the manner indicated when tested under the same 
conditions in a cloth testing machine : — 

Colours Printed, Breaking WeighU 

Cloth dipped dark blue only, 178|( lbs. 

,, discharged white, 118 ,, 

„ „ baff (with iron as colonr), . 139 ,, 

„ „ orant^e (with lead chromate), • . 65 „ 

All the precautions mentioned above were taken in preparing the 
samples, and the results given represent the mean of several trials. 

The oxalic acid in the discharging liquor also decomposes any chromic 
acid before it has time to dissolve and mix with the liquor, where it 
would, if allowed to accumulate, act upon the whole of the piece. 

Many other additions, besides oxalic acid, have been suggested for 
preventing this tendering of the cloth during discharging ; but, so far 
as we are aware, none of them have been used commercially. Brandt, 
some time ago, suggested the addition of 10 per cent, alcohol to the 
cutting vats — composed of a mixture of sulphuric acid and oxalic acid — 
which he found prevented the cloth being tendered through the forma- 
tion of oxycellulose. Scheurer found that glycerine was quite equal 
to alcohol in preventing the tendering action, and it has the advantage 
over alcohol of being non-volatile, or practically so, under the condi- 
tions obtaining in practice. 

Preparing the Printing Colours :— 

No. i. 

WhiU Discbarge on Indigo. 

1 gallon British gum thickeni2if(, 
.3 lbs. neutral chromate of potaah, 
1 lb. neutral oxalate of potaih. 

These ingredients should be well powdered and then dissolved in 
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the British gam thickening. For pale shades at blue, the above 
discharge should be reduced with a solution of British gum, according 
to the depth of shade upon the pieces. 

JVb. t. 
White Discharge on Indigo. 

1 gallon water, 

3 J lbs. bichromate of potaflh. 
Dissolve ; and add slowly 

2 pints liquor ammpnia. 

Then add, gradually, to 
1 gallon British gum thickening (10 lbs. per gallon). 

This discharge should also be reduced with plain thickening for 

pale shades. 

Ifo, S. 

Black upon Indigo, 

Black is usually obtained by printing upon the cloth the aniline 
black colour containing vanadate of ammonia described on p. 163. 

Occasionally, however, a black is produced by printing a discharge 
colour containing lampblack, as the following : — 

No. 4> 
Black Di9cJuirge on Indigo. 

Work in the mill into a smooth paste 
16 lbs. lampblack, with 
1 gallon crude glycerine ; 
then add, slowly, 

3 gallons indigo discharge thickening. 

Indigo Discharge Thickening, 

Dissolve Z\ lbs. neutral chromate of potash, 

1 lb. neutral oxalate of potash, without the aid of heat, in 
1 gallon blood albumen thickening. 

It is advisable to place the above ingredients in a mill and grind 
the whole together until the alkaline salts are completely dissolved. 
This thickening is used for making all the coloured discharges. 

No. 6. 
Red Discharge on Indigo. 

Mix into a smooth paste 
10 lbs. vermilion, 

with a sufficient quantity of crude glycerine. 
Then add, slowly, 
1 gallon indigo discharge thickening. 

No. 6. 
Bright Red Discharge on Indigo, 

10 lbs. vermilion, 

1 gallon indigo discharge thickening, 
1 4 0Z8. eosine (blue shade), 

1 gill water. 



\ 
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The eosine should be dissolved in the water and then added to the 
vermilion and thickening, mixed as described for recipe No. 5. The 
shade given bj this colour is brighter than is obtained from vermilion 
alone. The eosine is iixed to the cloth, because of its affinity for 

coagulated albumen. 

No, 7. 
Blue Discharge on Indigo, 
1 gallon Prasaian hlue paste, 
7 gallons indigo discharge thickening. 

No. 8. 
Oreen Discharge on Indigo. 
10 lbs. chrome green pigment paste, 
1 gallon indigo discharge thickening. 

The chrome green pigment is usually sold in the form of a very stiff 
paste, and this, after weighing, should be worked up into a smooth 
and thin cream with glycerine, before adding the thickening. 

No, 9, 
Brown Discharge on Indigo. 
1 gallon pigment brown paste, 
5 gallons indigo discharge thickening. 

No. 10, 
Buff Discharge on Indigo. 
1 gallon pigment buff paste, 
b gallons indigo discharge thickening. 

No. 11. 
Yellow Discharge on Indigo, 
1 gallon chromate of lead paste, 
H gallons indigo discharge thickening. 

In addition to the pigments mentioned in the recipes just given, a 
large number of lakes are sold for this purpose, prepared from the 
artificial colouring-matters, some of which yield useful shades, while 
others are more or less affected by the discharge. They are applied in 
a similar manner to that used for the pigments. 

Printings the Cloth. — No preparation of the dyed cloth is required 
before printing. The printing is done in the ordinary manner, brush 
furnishers being usually fitted in the colour boxes. Owing to the 
large quantity of insoluble matter contained in these discharge colours 
the furnisher is revolved against the printing roller, so as to force the 
colour well into the engraving, and the machine should be run rather 
slowly. Unless these precautions are taken, the pattern will be barely 
printed, or, as the printers term this defect, " the colour will stick in 
the engraving." Colours prepared from vermilion are particularly 
liable to show this fault. 

After printing with these colours the cloth may, especially if there 
should be any of the vanadium aniline black colour upon the piece, be 
hung for a short time, after which it will be ready for " cutting." 

"Cutting" or Dischargring the Pieces.— The "cutting "of the 
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colours printed upon the cloth is accomplished hj slowly passing them 
in the open width through the following cutting liquor, contained in a 
dolly, at a temperature of from 120' to 200' F. :— 

Indigo Cutting Liquor, 
12 0Z8. strong sulphurio acid, IBS'* Tw., 
1 gallon water, 
8 ozs. oxalic acid. 

The pieces are passed through the solution in a continuous manner 
and at such a speed that they remain in the liquor for from one to two 
minutes. The temperature of the liquor, and the speed at which the 
goods should be passed through, should always be found by trials upon 
fents taken off the pieces ; the temperature should be kept as low as 
possible, and the goods immersed for no longer than is necessary to cut 
the indigo, in order to prevent unnecessary tendering of the cloth. 

Immediately after leaving the cutting dolly, the pieces pass into 
another dolly filled with cold water for rinsing them ; after which they 
should be thoroughly washed and dried, when they are ready for 
" finishing." 

Messrs. Meister, Lucius, and Bruning have patented a process by 
which means the azo-colours can be printed as discharge colours on 
indigo dyed cloth. It will be remembered that in calico printing these 
azo colours are, by an application of Read Holliday's well-known pro- 
cess, produced by padding the cloth in an alkaline solution of jS- 
naphthol, then printing on a thickened diazo-colour, when the colour 
is almost immediately developed. The new patent applies this prin- 
ciple to the production of coloured discharges on indigo. Messrs. 
Meister, Lucius & Bruning pad the blue-dyed cloth in jS-naphthol, 
then print on a diazcMsolour thickened in the naual way, and mixed 
with potassium ferricyanide (red prussiate of potash). After printing, 
the cloth is passed through a bath of caustic soda of about 8* Tw., 
washed, soaped, washed and dried. The colours which are obtained 
are said to be very brilliant and far superior to those which can be 
obtained by the ordinary process. The following details taken from 
the patent specification may be of interest. The j3-naphthol solution 
is made by dissolving 29 grammes in 200 ccm. of hot water and 

25 ccm. of caustic soda of Sb"" Tw.; to this is then added 100 
grammes of Turkey -red oil and sufficient water to make the total 

volume to 2 litres. The discharge colour is made with 83 grammes 

of paranitraniline N, 150 grammes of a thickening of starch and 

tragacanth, and 267 grammes of water. This is mixed with the 

following: — 150 grammes of thickening, 45 ccm. of hydrochloric 

acid of 32* Tw., and 305 ccm. of water. When mixed there is 

added 300 grammes of the red prussiate of potash and 60 grammes of 

acetate of soda. This gives a red discharge. The novelty lies in the use 

of the ferricyanide salt, and in utilising the oxidising power of this for 

the discharging of the blue in an alkaline bath. 

16 
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SECTION IX. 

DISCHARGES UPON TURKEY-BED DYED CLOTH. 

In the Turkey-red discharge style various coloured patterns are pro- 
duced by printing upon the cloth, previously dyed red, colours which, 
as the name denotes, destroy the red colour upon the cloth in the parts . 
printed, and produce upon these parts an entirely different colouring. 

The details of the processes adopted for dyeing cloth Turkey red will 
be found fully described in our companion volumes,^ or in any of the 
manuals devoted to dyeing,! and as we are concerned chiefly with the 
methods used for producing the designs upon the dyed cloth we will 
merely give an outline of one of the many methods used ; the system 
described was, we believe, first published by Messrs. Meister, Lucius 
4^ Bruning. 

The following solutions should first be prepared ; — 

OUine Liquor, 
2 gallons oleine (40 per cent.), 
30 gallons water. 

The water should be very slowly added to the oleine, as described 
for making oleine prepare. When the whole is thoroughly mixed, the 
liquor should be tested with a piece of litmus paper to see if it is 
neutral. Should it be alkaline, as is usually the case, acetic or hydro- 
chloric acid should be cautiously added until the liquor is quite neutral 

to the litmus paper. 

Bed Mordant, 

Solution A, 

667 parts sulphate of alumina, 
3,120 parts water. 

Dissolve ; cool ; then add 
66 parts ammonia soda ash. 

Solution B, 

160 parts white acetate of lead, 
1, 130 parts water, 
30 parts tin crystals. 
Dissolve; and cool. 

Mix slowly, with constant stirring, solution B with solution A; 
allow the mixture to settle ; and use the clear liquor only. 

Dunging Liquor^ 
1,000 gallons water, 

5 gallons silicate of soda (&ee from an excess of alkali), 75"* Tw., 

25 lbs. phosphate of soda. 



* See A Manual of Dyeing^ by Knecht, Rawson, and Loewenthal. 
t See The Dyeing of Textile Fabrics, by J. J. Hummel. 
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These solutions having been prepared, the goods are treated as 
follows : — 

1. Slop-pad the goods through the oleine liquor, and dry at from 100 
to 113* F. When dry, repeat the process. 

2. Slop-pad with the red mordant, and hang in the ageing room for 
twenty-four to thirty-six hours. 

3. Pass through the dunging liquor at 100° to 140"* F., and wash. 

4. Dye the pieces with 10 to 12 j per cent, of 20 per cent, alizarine 
paste, 2 per cent, of chalk, and 1 per cent, of tannic acid, upon the 
weight of the cloth. If required, add some acetate of lime and tin 
liquor to the beck. 

The shade of alizarine used depends upon the desired shade of Turkey 
red; but a mixture of blue and yellow-shade alizarine is generally used. 

5. Wash thoroughly after dyeing. 

6. Slop-pad with oleine, as in 1, and dry. 

7. Steam for an hour at 15 to 20 lbs. pressure in the cottage steamer. 

8. Soap at 160"* F. for half an hour. 

9. Soap in fresh soap liquor at the boil for an hour, wash well, and 
dry. 

The pieces are then ready for printing with the discharge colours. 

Chemical Principles Involved in Discharging:.— The discharge 

colours, besides containing the particular colouring-matter to produce 
the coloured design required, always contain an acid. The acid must 
be one which can be dried upon the cloth without making it tender ; 
citric, tartaric, and occasionally oxalic acid are usually employed for 
the purpose. Oxalic acid should, however, be used as little as possible, 
because it always, to some extent, renders the fibre weaker. These 
acids are required for the purpose of effecting the discharge of the red 
colour on the cloth, but they alone have practically no action upon 
Turkey red. After printing, the pieces'are passed through a solution 
of bleaching powder, containing chalk in suspension. When the acids 
contained in the discharge colours printed upon the cloth come into 
contact with the bleaching-powder solution they act upon it, and 
cause the liberation of hypochlorous acid and chlorine, which bleach 
the red colour of the cloth in the printed parts. The chalk is used 
in the liquor to prevent the accumulation of acid, from the goods, 
in the liquor, and to preserve its neutrality, as, should it become acid,, 
free chlorine and hypochlorous acid would be present in the whole of 
the liquor, and the colour upon the whole surface of the goods would be 
affected. The presence of the chalk thus ensures the bleaching action 
being merely a local one. With some of the discharge colours, notably 
those containing lead salts for producing yellow shades, the excess of 
lime always present in bleaching powder, and the added chalk, pre- 
cipitate the lead upon the pieces, and cause it to remain there in a 
suitable form for raising to a yellow by treatment with bichromate of 
potash. 
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Preparing the Discharge Colours.— 

No, 1. — White Discliarge on Turkey Red, 

1 lb. Indian corn starch, 
i lb. tapioca flour, 

1 gallon water. 

Boil ; and add 
54 lbs. tartaric acid. 

No. S, — Blue Diecharge on Turkey Red, 

5 lbs. Prussian blue paste, 

2 lbs. oxalic acid, 
i gallon water. 

Boil for ten minutes ; allow to stand some hours ; then mix with 

2 gallons water, 
3i lbs. starch, 
5^ lbs. tartaric acid, 

previously thickened by boiling. 

No, S, — Black Discharge on Turkey Red. 

The black is usually produced by the use of the aniline black colour, 
containing vanadium, mentioned on p. 163, or one prepared from log- 
wood may be used, as given below : — 

No. 4-^Black Discharge on Turkey Red, 

2 gallons logwood liquor, 12" Tw., 
4 gallons gaU liquor, 12° Tw., 

3 gallons water, 
9 lbs. starch, 

3 lbs. tapioca flour. 

Boil well; and add 
li lbs. yellow prussiate of potash. 

Cool ; and add 
1^ pints muriate of iron, 55*" Tw., 
1^ pints nitrate of iron, 80° Tw. 

No. 6, — Black Discharge on Turkey Red, 

1 gallon logwood liquor, 4t Tw., 

2 lbs. yellow prussiate, 
2 lbs. flour, 

1 quart gum tragacanth thickening. 

Boil well ; and add 
6 pints iron liquor, 2At Tw. 

Cool ; and then add 
i pint nitrate of iron, 80° Tw* 

No, e.—Tellow Discharge on Turkey Red, 

1 gallon lime juice, 60° Tw., 

2 lbs. starch, 
i lb. flour, 

2i lbs. tartaric acid, 

4 lbs. nitrate of lead. 
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No, 7. — Chreen Discharge on Turkey Red, 

Green shades are obtained bj mixing together, in suitable propor- 
tions to yield the shade desired, the blue and yellow discharge colours, 
Nos. 2 and 6. For example : — 

4 gallons discharge yellow, No. 6, 
1 gallon discharge blue, No. 2. 

When any of these colours, with the exception of the blacks, are 
required lighter in shade, they should be reduced by mixing with some 
of the white discharge, and not with thickening only, otherwise the 
" cutting " will be incomplete. 

The yellow and green shades require " chroming " before the shade 
is developed ; this is done in a continuous manner immediately after 
the cutting of the red. 

"When the discharge colours have been printed, and the cloth dried, 
if there should be aniline black upon the cloth, it is hung for a short 
time ; it is then ready for " cutting." 

The operations of "cutting," washing, and raising are done in a 
series of six dollies (see p. 57); the first one contains the bleaching 
liquor, which discharges the red colour upon which the printing colour 
is lying ; the next three dollies are filled with water for washing the 
cutting liquor from the pieces ; the fifth dolly usually contains a 
solution of bichromate of soda or potash to raise the yellow and green 
shades ; and the pieces are washed, after this, in the sixth tank, the 
washing being assisted by the free use of spurt pipes. The pieces are 
then thoroughly freed from all chemicals by a wash through the 
ordinary square-beater dye-house washing machines, hydro-extracted, 
and dried. 

The bleaching or " cutting " liquor should be kept at a temperature 
of about 112' F. It consists of a solution of bleaching powder 
standing at 8* Tw., to which, as required, chalk and lime in the form 
of thin pastes are added in suitable quantities. With regard to the 
quantities of the two latter substances to be used, no definite instructions 
can be given ; but, after a little experience, and judging from the way 
the liquor works, and from the smell emitted, the quantities will soon 
be known. For this purpose tubs containing both milk of lime and 
chalk paste are always placed beside the cutting dolly, and the man in 
charge of the machine makes additions of these, and also of bleaching 
liquor, to keep the liquor at about the right strength and in proper 
condition. 

The raising liquor is usually composed as below : — 

Chroming or ** Raising** Liqxior. 

4 0Z8. bichromate of potash or soda, 
1 lb. common salt, 
1 gallon water, 
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and is kept near the boiling point while the pieces are passing through 
the dolly. 

Both the cutting and raising liquors are preserved, and used over 
*and over again, fresh liquors only being prepared when the old ones 
have become too much contaminated by use to be worth strengthening 
up again. 

In the production of yellow and red, or yellow, red, and green, 
combinations in this style, it will be found preferable to print dis- 
charge white instead of yellow for the yellow parts, afterwards padding 
the whole of the piece with a thickened solution of nitrate and acetate 
of lead. After raising, the yellow shades are brighter when done in 
this way than if the yellow discharge had been printed ; but, as the 
chrome yellow is upon the whole surface of the cloth, the latter should 
be dyed with a much larger proportion of blue shade alizarine than 
usual, to compensate for this. The blue colour should be printed, if a 
green shade is wanted, when this method of working is adopted. 

The Caustie Dischargees upon Turkey Red.— The caustic 

discharge process upon Turkey reds is very extensively used for 
producing blue and red patterns by the^use of indigo, the latter being 
applied by the Schlieper and Baum process. Besides indigo, however, 
black, white, yellow, and green discharges can be printed to work 
along with it, but the colours produced are so much dearer than those 
obtained by the chemic discharge process that they are not very 
largely employed. The principal use of this process is really for 
obtaining indigo-blue upon red cloth. 

Chemieal Action of the Dischargring Agrent.— The discharging 

of the Turkey-red alizarine lake is effected by the action of caustic soda 
under the influence of moist steam. The strong caustic alkali attacks 
the alumina-alizarine lake, and renders soluble in water both the 
alizarine and alumina contained in it, so that they are subsequently 
removed by washing. The preparation with glUcose is done for the 
purpose of reducing the indigo contained in the blues and greens into 
soluble indigo-white, which then penetrates into the fibres of the cloth, 
and is re-oxidised into indigo-blue when the pieces are hung, after the 
steaming process. 

The Preparation of the Cloth.— For discharging by the caustic 
process, the cloth is dyed, &c., exactly as for the chemic process of 
cutting. 

The cloth, if blues or greens are to be printed, requires preparing 
with glucose liquor at 12"* Tw., and, owing to the fact that Turkey red 
dyed cloth is less absorbent to watery solutions than white cloth 
(because of its more greasy nature and the waterproofing action of 
alumina salts in general), the liquor should be maintained at about 
120' P. 

The cloth is passed through the hot liquor in the preparing machine 
noticed on p. 61, and then dried on the drying cylinders. 
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The cloth must be printed npon the same day that it is prepared, 
because glucose is very hygroscopic ; hence, if left long exposed to the 
air, the pieces will become damp more or less unevenly, and the 
resulting shades will also be uneven. 

Printing Discharge Colours.— 

2^0, 1,— Caustic Discharge While on Turkey Red,* 

12 gallons caustic soda liqnor, 24** Tw., 
13$ gallons light British gum, 
14 lbs. white caustic soda, 
6 lbs. chlorate of potash, 
1 gallon turpentine. 

No, S. — Caustic Discharge Black on Turkey Bed, 

This may be either vanadium or steam aniline black (see p. 163). 
The colour is not really discharged by these printing colours, but is 
developed upon the top of the red. 

No, S, — Caustic Discharge Yellow on Turkey Red, 

30 lbs. nitrate of lead, 
4^ gallons water. 

Dissolve ; then add 
4 gallon water, 
i gallon caustic lye, 80** Tw. 

Then add, with constant stirring, 
27 lbs. white caustic soda in powder (Greenbank). 

Then thicken with 
A\ gallons gum Senegal thickening, 
1 quart turpentine. 

No. 4* — Caustic Discharge Blue on Turkey Red, 

6 lbs. light British gun^ 
4 gallon water. 
Boil; add 

3 gallons caustic soda lye, 80° Tw. 

Heat slowly to 145" F. ; and add 
2J gallons indigo paste, 30 per cent., 

4 gallon water. 

No. 6. — Caustic Discharge Oreen on Turkey Red. 

The green shades are made by combining the blue and yellow dis- 
charge colours, varying the proportions to yield the required shade. 
The following is an example of a colour in actual use : — 

1 gallon discharge blue. No. 4, 
4 gallons discharge yellow, Ko. 3. 

Printing and Finishing.— The cloth is printed as usual, using 
leatherine blankets and lapping on the bowl of the printing machine, 
as the strong alkali would affect the ordinary woollen blanket and 

* The Dyer and Calico FrhUer, Jan. 20, 1894. 
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lapping. Before entering the printing machine the cloth should be 
passed around a drying cylinder placed at the back of the printing 
machine, to expel the last traces of moisture from the cloth, and warm 
it slightly before being actually printed. 

After printing and drying, the pieces are passed through Mather & 
Piatt's steam ager, exactly as described for Schlieper and Baum's process 
of indigo printing (p. 145). When they have been steamed, the goods 
are hung in a cool, damp place until the blues are oxidised and the 
caustic soda upon the printed parts has deliquesced to such a degree 
as to have become almost wet. When this stage has been reached, the 
red colour of the dyed piece should apparently have been changed, 
even on the reverse side of the cloth. The goods are then washed in 
the open width, either in a dolly or, better, by passing them through 
the open soapers filled with water only. 

If the yellow or green discharge has been printed, the lead in these 
colours is converted into the chromate, by passing them through the 
chroming liquor used for the chemic discharge colours ; but, in other 
cases, this treatment is not required. 

After washing, and raising (if required), the pieces are ready for soap- 
ing. When the blue discharge alone has been printed upon the red 
cloth, the cloth is submitted to repeated soapings until the whole of the 
removable matter has been displaced, and the red, as also the blue, 
colours are bright enough ; but where the other colours have been 
printed, it is usual to give a much shorter soaping, or to soap at a 
comparatively low temperature. After a thorough washing, the goods 
are ready for drying and finishing. 

The blue and green shades produced by this process are fast to soap- 
ing, and thus differ from those produced with Prussian blue. They 
are, however, much more expensive to produce. 



SECTION X. 
BRONZE OB ''BISTRE" DISCHARGE EFFECTS. 

BuoNZB discharge effects are obtained by, first, dyeing the whole of 
the cloth with manganese bronze and, then, printing upon the dyed 
cloth printing colours of the various shades required, so prepared that 
they will discharge the bronze colour and at the same time &x the 
colouring-matter they may contain upon the parts so discharged. The 
bronze colours are not used at the present time to a very large extent, 
but they are occasionally used in all print works for certain styles 
intended for special markets. 

The manganese bronze colour is fast to the action of light and soap, 
but is very sensitive to the action of acids, even the acids contained in 



RESIST AND DISCHARGE STYLES. 233 

Imman perspiration will affect the colour. The cloth dyed with 
manganese bronze has a disagreeable harsh feel. The coloured dis- 
charges produced upon manganese bronze are generally of a fugitive 
character, most of them being loose to soaping as well as destroyed by 
the action of light; such prints can only be considered loose if coloured 
discharges are used. Until we are able to effect really fast discharges 
on this colour, we think that the use of the style should be discouraged 
by the printer as much as possible. 

Dyeingf tho Pieces. — The bleached cloth is impregnated on the 
slop -padding machine (see p. 57) with a solution of chloride of 
manganese diluted to produce the depth of shade required. The 
chloride of manganese is usually employed of such a strength that 
it stands at about 30*" Tw., that strength producing fairly dark 
shades of bronze. The manganese chloride occurs in commerce in 
the form of a liquid standing at about 70° Tw.; it usually contains 
about 13 per cent, of manganese and various impurities. There is, 
generally, some lime in the liquor, but this should be as small in 
quantity as possible, never exceeding 2 per cent., or the shades will 
be considerably lighter, even if the quantity of manganese in the liquor 
is the same. Lead is often present to the extent of about ^ per cent.; 
it has the effect of making the shade darker, but, if present in large 
quantities, will render the after-process of discharging more difficult 
to perform. 

The pieces, after slop-padding, must be carefully dried over the 
chests generally used for slop-padded goods, the pieces never being 
allowed to touch the chests, or to remain so long over them a^s to be- 
come overheated or overdried, which would have the effect of causing 
the manganese chloride to attack the fibre and make it tender. 

As soon as possible after padding, but certainly on the same day, the 
goods should be passed in the full width through a solution of caustic 
soda of about the same strength as the manganese liquor used, the 
solution being placed in a dolly and kept nearly boiling, and the engine 
run at such a speed that the pieces remain for about two minutes 
in the liquor. From the soda liquor the pieces pass directly into 
another large dolly, through which a stream of cold water is allowed 
to flow, and in which the soda solution is washed away. The pieces 
are now ready for raising or oxidising. 

At this stage of the process the pieces are covered with a hydrated 
oxide of manganese, which has only a pale brownish colour, but, as 
the pieces become exposed to the air, they become darker from the 
absorption of oxygen. The full bronze shade is raised in the next 
process, which consists in working the pieces for from ten to fifteen 
minutes in a solution of bleaching powder at 2" Tw., which should be 
quite free from any undissolved particles. The treatment with chemic 
solution causes the manganese oxide on the pieces to be oxidised 
to hydrated peroxide of manganese, to which the colour of the 
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bronze is due. After a final washing and drying, the goods are ready 
for printing.- 

Before printing, however, the pieces should be compared with the 
sample l)ook containing the shade piece, to see if the goods are exactly 
the right shade. If they are too dark, they can, at this stage, be ren- 
dered lighter by working them for a short time in a very dilute solu- 
tion of tin crystals containing an excess of hydrochloric acid, washing, 
and drying. 

The pieces are then wound on a wooden centre, and are ready for 
printing. 

Printins: the Discharge Colours.— The pieces are printed with 

Any of the coloured discharges given below, and dried as usual. They 
are now hung up for a few hours until the discharging of the bronze is 
complete, which can only be judged by an inspection of the goods. 
After hanging, the goods are washed in water in the open width, 
passed through a mixture of chalk and water, and then thoroughly 
washed and dried. If the pieces have been printed with a discharge 
colour containing lead, for the production of yellow or green shades by 
•combination with a blue colour, the pieces are, before the final wash- 
ing, passed through a solution of bichromate of potash to raise the 
yellow colour, and then thoroughly washed. 

Preparing the Printing Colours.— In preparing the printing 

discharge colours, the thickening and the other ingredients of the 
colour, with the exception of the tin crystals, are made up, and the 
iatter added when required for printing. 

Sed Discharge on Bronze. 
} gallon water, 
1 lb. starch, 

i gallon gani tragacanth thickening, 
4^ ozs. eosine. 

Boil ; cool ; and, when required for use, add 
4 Iba. tin crystals, 
4 ozB. double muriate of tin, 120^ Tw. 

White Discharge on Bronze, 
1 lb. starch, 

i gallon gum tragacanth thickening, 
^ gallon water. 

Boil ; cool ; aud add 
3J lbs. tin crystals, 
1 noggin double muriate of tin, 120^ Tw. 

Blue Discharge on Bronze, 
1 lb. starch, 
i gallon water, 

i gallon gum tragacanth thickening, 
8 ozs. cotton blue. 

Boil ; cool ; and add 
4 lbs. tin crystals, 
1 noggin double muriate of tin, 120° Tw. 
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Yellow Discharge on Bronze. 

H lbs. starch, 
1 gallon water. 

Boil ; and add, while hot, 
5 lbs. powdered nitrate of lead, 
4 lbs. tartaric acid. 



For nse, take 
f gallon above, 
i gallon doable muriate of tin, 120° Tw. 

This colour requires a passage through a solution of bichrome to 
raise the colour after the discharge has taken place. 

YeUow Discharge on Bronze, 

1 gallon water, 
1^ lbs. starch. 

Boil ; and add 
I lb. bichromate of potash. 

Then add 
4 lbs. white acetate of lead. 

Cool well ; then add 
9 lbs. tin crystals. 

This yellow does not require raising, and may be printed on the 
same piece along with colours which would be injured by bichromate 
of potash solutions, but is not so fast as the above. 

TeUow Discharge on Bronze. 

4 gallon best berry extract, 30* Tw., 

4 gallon water, 
li lbs. starch. 

Boil ; cool ; and add 

5 lbs. tin crystals. 

Oreen Discharge on Bronze. 

The green shades are produced by mixing together, in yarious pro- 
portions, the blue and yellow discharge colours. 
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CHAPTER VII.— SECTION I. 
THE PRINTING OF COMPOUND eOLOURINGS. 

When a pattern containing many different colours has to be printed, it 
is generally necessary for the printer to use printing colours prepared 
from colouring-matters belonging to various groups, which require 
various methods of treatment for their application. This is necessary, 
owing to the limited nature of the shades given by any one series of 
dyestujQfs in the case of the majority of the colourings, and, sometimes, 
to the fact that certain shades can be better, or more cheaply, produced 
from another series of dyes than from the series from which most of 
the colours on the pieces are produced. Again, in some cases, the 
particular colouring of the pattern could be produced by two, or more, 
entirely different methods. It is here where the practical experience 
of the works' manager or colourist proves of value, because the experi- 
enced printer will be able to devise or adopt that method which, while 
being perfectly satisfactory for the market for which the goods are 
required, will be the most economical in practice. The exact methods 
used for the production of new styles, or even new combinations of 
colourings, will always demand of the printer considerable experience, 
as well as the eJkercise of inventive genius, if he is to keep pace with 
the everchanging styles and colourings which now seem to be demanded, 
particularly now that the various new styles have a shorter period 
of life than was formerly the case. 

When deciding as to what colours shall be used upon the same 
piece, thought must be given to the behaviour of the various colours in 
the several processes through which it is intended to submit the pieces 
after printing. If possible, all the colours should be so selected that 
they may be all properly fixed upon the tissue by the method used to 
treat the piece after printing, and, should it be necessary to apply 
certain metallic or chemical substances to the cloth for the purpose of 
fixing some of the colours, the shades which do not require such treat- 
ment for fixing ought to be of such a nature that they are not 
injuriously affected by it. 

The success obtained in the printing of many-coloured patterns 
depends to a considerable extent upon the proper arrangement of the 
engraved rollers in the printing machine, or the order in which the 
various colours are printed. Upon this point it is impossible to give 
any really useful information, as it depends entirely upon the design, 
as also on the number and nature of the colours in the pattern. The 
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blotch or ground is usually, in fetct, nearly always, printed last. 
Should a pale bright shade immediately follow a colour of a dark or 
sombre shade it is usual to interpose, between the two printing rollers, 
a plain roller, working in either gum or starch paste, to receive any 
colour from the piece that would, if this roller were not present, 
mark off and get into the colour box containing the next shade, which 
would thereby be reduced in brilliancy, or, in some cases, quite altered. 



SECTION 11. 

CLEARING THE ''WHITES," AND ''HALTING" COTTON 

PRINTS. 

When the prints arrive in the finishing room, where they are usually 
passed through the various operations of soaping (open soaper), 
clearing, and starching, they are usually stained more or less in the 
*' whites," and after the goods have passed through the open soaper 
(when this is required), they are cleared on the chemicking machine. 

The chemicking or clearing is usually done on the ordinary cylinder 
drying machine, the goods being first passed through a solution of 
bleaching liquor standing at from I*" to 2"* Tw. The excess of liquor is 
removed by passing them between sycamore bowls j and the pieces, 
saturated with the liquor, are then passed over the drying cylinders, 
the cloth coming out of the machine in a perfectly dry condition. The 
" whites " in the prints are cleared by the slight bleaching action of 
the weak solution of hypochlorite of lime, exerted as the piece becomes 
warm on the drying cylinders, owing to its decomposition by the heat 
of the tins. Bleaching liquor is to be preferred to a solution of 
bleaching powder, as it is qtiite free from solid particles, which would 
cause the goods to be unevenly cleared. When the pieces are to be 
"buffed" or "slop-padded" with substantive dyestuffs in solutions 
containing soap, it will be found preferable to use hypochlorite of soda 
instead of bleaching liquor, because the salts left in the cloth do not, 
like the lime salts, form insoluble soaps. 

Pieces that require strongly chemicking are passed through a special 
chemicking machine, which consists of a slop-padding box holding the 
chemic liquor, above which the ordinary wooden squeezing bowls are 
placed ; the goods pass, first, through the liquor in the box, and then, 
after being squeezed, through a small steaming chest, where they are 
submitted to the action of free steam to decompose the bleaching 
liquor. The pieces then pass over drying cylinders as usual. 

Occasionally, the pieces are soaped after being cleared. 

In the case of certain styles, the pieces are " blued " at the same 
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time Uiat they are cleared, and in this case the blue is nixed with the 
chexnic liquor, soluble Prussian blue being used for this purpose. 

It frequently happens that the goods when finished (t.^., when they 
are soaped and ready for the application of the actual stiffening or 
finishing sizes) are too stiff in the parts printed, so much so, that the 
pattern can be felt by the stiffness of the cloth in the printed parts^ 
which would be still more evident after the pieces had received the 
finishing size. This stiffness is very undesirable when the pieces are 
required to be as soft as possible, or finished with a " clothy " finish. 
In some cases this harshness of feel can be removed by soaping the 
pieces ; but with many colours it is not possible to resort to ihiB 
course, as the colours would be reduced too much in depth. In these 
cases it is usual to submit the pieces to the action of a weak infusion 
of malt to convert the starch, which is the cause of the stiffness, into 
soluble compounds, by the action of the diastase contained in it. To 
carry this into practice the following infusion should be prepared : — 

Malt Infusion. 

1 lb. crushed pale malt, 
16 gallons water. 

The temperature of the water should be raised to about IGO** F., and 
the malt, contained in a muslin bag, placed in it and well worked, to 
extract the whole of the soluble products. The goods are then entered 
into the liquor, and when they have been well worked through it the 
pieces should be covered over with a cotton cloth, and stones placed 
upon this to keep them under the surface of the liquor. The pieces 
are generally allowed to remain under the surface of the liquor over- 
night, and sent through a washing machine in the morning. The 
malting is done in one of the stone pits described in Part I. 



SECTION III. 
SHADING TO PATTBBN. 



It frequently happens when a batch of cloth has been printed that 
the colours upon the pieces are nearly, but not exactly, of the same 
shade as the bits upon the order sheet, which are the shades the buyer 
will compare them with when they arrive at the warehouse. Slight 
variations in shade are very liable to occur with pale pads, blotches 
or covers ; and such defects often require to be corrected before the 
goods leave the works. 

As the causes producing this alteration of shade are very various 
in character, so no definite method can be given for effecting the 
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desired change ; hence, it is necessary, in every case, to make small 
trials npon fents to fix the particular treatment required. 

First of all, the effect of soaping and '^ chemicking " should be tried, 
if either are permissible. Should these not produce the alteration 
in colour, small fents from the pieces should be treated with weak 
solutions of alkaline salts or weak organic acids, and the solutions 
dried upon the cloth (because it is usually necessary to apply thenk 
on the mangle attached to a drying machine), until a substance is 
found which alters the shade without producing any undesirable 
results. When this substance is found a few trials should then be 
made to ascertain the proper strength of the solution to use. The 
whole of the pieces are then treated with this solution. 

The following substances will be found useful for this purpose : — 

Acetic acid. Borax. 

Citric acid. Soda crystals. 

Tartaric acid. Ammonia. 

Bisulphite of soda. Peroxide of soda. 

Tartar emetio. Bleaching liquor. 

Chlorate of potash. 
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PART IV. 



THJE PRINTING OF WOOLLEN GOODS. 



SECTION I. 
THE PRINTING OF WOOLLEN GOODS. 

In comparison with calico printing, the printing of woollen goods is a 
far less complicated matter, as, owing to the nature of the fibre itself, 
only a few of the methods used in cotton printing can be applied. 
Wool prints are generally produced by the steam style, either printed 
upon the white, but prepared, cloth, or on cloth that has been uni- 
formly dyed previous to the printing ; and in the latter case, in some 
instances, the pattern is produced by discharging the ground colour. 

The colours chiefly employed for wool printing are those known as 
the acid colours; the basic colours and the direct cotton-dyeing colours 
(like those of the benzidene class) being also used, but to a less extent. 
The natural colouring-matters, and those, like alizarine, which require 
the use of mordants, are employed, but to a much less extent than 
either of the before-named classes of dyestufls. 

Scouring^. — Woollen goods received by the printer are generally in 
a fairly clean condition, usually bleached, and do not require much 
scouring. Usually the pieces are worked for about twenty minutes in 
a lukewarm solution of soda ash (containing 3 ozs. of 90 per cent, soda 
ash per gallon of water), left for three to five hours, washed, and dried. 
This process is generally carried out in one of the stone pits, the cloth 
being worked over the wince situated above the pit ; but it may also 
be done on the slop-padding machine in the following way : — The 
rollers of the machine are well wrapped with covering cloth to ensure 
the piece being evenly squeezed, and to protect the cloth from contact 
with the copper roller, which is liable to cause stains that show in the 
piece as greenish patches, especially when the prints are finished. The 
liquor box is then filled with the scouring liquid, and heated to about 
120** F., being kept to that temperature by means of a steam pipe, pre- 
ferably a closed one, because, if the steam enters directly into the 
liquor, the bulk of the liquid will be gradually increased, and the 
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pieces will be unevenly scoured, owing to the liquor becoming gradually 
weaker in soda. The goods having been wound on a wooden centre, 
are placed at the back of the machine, being supported upon bearings 
by means of an iron rod passing through the centre of the wooden 
shell. The end of the cloth is now taken and threaded under and over 
the rollers in the liquor box, passed between the squeezing rollers, and 
then passed around a wooden centre that has previously been covered 
with several thicknesses of calico in order to prevent the cloth im- 
pregnated with the alkaline solution from coming into actual contact 
with the wood, which would be liable to produce yellow stains. The 
cloth is now passed slowly through the liquor, the excess ibeing ex- 
pelled by the rollers (the pressure being regtdated by adjusting the 
screws working in connection with the weighted levers), and being 
wound on to the cloth-covered centre. When the whole of the cloth 
has been passed through the scouring liquor, and carefully wound on 
to the centre, the wet pieces are carefully covered up with cotton cloths 
to prevent the outside layers from drying, and the whole left in this 
condition for about four hours. When the cloth has stood for the 
time specified, the pieces are well washed and dried in the stentering 
machine. 

The above treatment is suitable for comparatively clean wool ; if the 
wool is very dirty or greasy, the above process may be repeated, the 
scouring liquor warmed to a higher temperature, and the pieces soaped 
before, or after, the application of the soda ash. 

Bleaching^. — If the cloth has already been bleached and is intended 
for dark or dull sbades, with only small portions of white showing in 
the finished print, the cloth will probably be white enough for printing 
without any further bleaching ; but for pale and bright shades, and for 
very open patterns, the cloth may require bleaching before it is printed. 
This can only be determined after an inspection of the goods and com- 
paring them in colour with a piece kept as a standard. 

The old process used for bleaching woollen goods for printing, and 

which is now generally used for bleaching them when required to be 

delivered in the white condition to the market, consists in exposing 

the goods to the fuiuis of burning sulphur in an apparatus known as 

the *' stove,'' the colouring-matter of the wool fibre being bleached by 

the action of the sulphur dioxide evolved from the burning sulphur. 

After they have been stoved, the goods are passed through a weak 

solution of sulphuric acid, washed, and dried. This process never 

bleaches the cloth perfectly, and the yellow colour of the unbleached 

cloth is liable to return in the course of time ; this is probal)ly due to 

the bleaching resulting from the reducing action of the sulphurous 

acid, the colouring-matter being, to some extent, reproduced by the 

Action of the oxygen contained in the atmosphere. Wool bleached 

in the stove generally becomes discoloured during the steaming 

necessary for the fixation of most of the colours after printing. 

16 



24^ TBOmiiB FRIimNGl 

The following psocen (m which peroxide of hydrogen is the Ueaching 
agent) is now generally employed for bleaching wool intended for 
printii^. The pieces are first thoroughly wetted out, after which they 
are ran through the following solution : — 

Peroxide of hydrogen^ 10 vols^ 1 gallon^ 

Silicate of Boda, 20** B., .... 1 quart. 
Water, 2 to 10 gallona. 

The quantity of water used in the mixture depends upon the colour of 
the wool before bleaching and must be found by trial.. 

The pieces are passed through the above liquor, on the same machine 
and in a similar manner to thatMescribed when dealing with the scour- 
ing of the wool^ rolling up the pieces saiturated with the bleaching 
liquor as described. When about thirty pieces have been wound on to 
one centre, this centre is removed and another one substituted, and so 
on until the pieces are done. Aftercoveriug the goods up with cloths, 
to prevent the ontside folds from drying, they are laid aside for twenty- 
four hours. It will be noticed that the temperature of the goods rises 
considerably after a short time and, unless they are well coverod, the 
outside layers will become dry. After the expiration of the time 
named, the goods, without washing, are passed through — 

Bisnlphite of soda, .... 1 gallon, 
Water, 10 to 20 gallons, 

and wound up in the wet state, as before. When they have stood for 
about twenty-four hours, they are washed and dried in the stentering 
machine. 

By this process a much purer bleach is obtained than is possible 
with the stove process,, but it is obviously more expensive, and by no 
means perfect.. 

Delmant, in his treatise on^Wod Dyeing, gives the following process 
for the bleaching of wool: — One part of commercial peroxide of 
hydrogen is diluted withjjfive parts of water, and then rendered slightly 
alkaline with liquor ammonia. The goods are immersed in the liquor 
for from six to ten hours and then washed. If the pieces are intended 
to remain white, they are then " blued,'' or rather tinted, with methyl 
violet and dried. Instead of liquor ammonia, silicate of soda or borax 
can be used. 

It is cheaper to make the hydrogen peroxide in the works from 
peroxide of sodium than to buy it ready-made. It ia prepared from 
the sodium salt by dissolving it in water containing sulphuric acid, in 
the following way : — 

10 gallons cold water, 
2 pints strong sulphuric acid. 
Mix well together, then add, slowly and in small quantities at a time, 

9 lbs. peroxide of soda. 
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When this quantity has been added and the whole well mixed, test 
with litmus paper, and then, very slowly, add more peroxide until the 
solution shows a slight alkaline reaction. The solution can then be 
used in the way described for the usual peroxide of hydrogen com- 
mercial solution. 

The peroxide of hydrogen system of bleaching is often used in 
conjunction with the old method of stoving, the goods being first 
stoved and the bleaching afterwards completed with peroxide of 
hydrogen. 

Wool can be bleached by the use of permanganate of potash, in the 
following way : — The pieces, after being thoroughly saturated with 
water and squeezed, are passed through a solution of permanganate 
of potash, preferably mixed with chloride of magnesium, and wound 
up in the wet condition. The pieces are, by this treatment, turned to 
a dark brown colour from deposition of a hydrated oxide of manganese,, 
and, at the same time, hydrate of potash (caustic potash) is formed, 
which, like all caustic alkalies, has a tendency to destroy the wool 
fibre. For this reason, chloride of magnesium is mixed with the 
liquor, the resulting hydrated oxide of magnesium having no destruc- 
tive action on the fibre. 

The goods are now worked in a solution of bisulphite of soda, or a. 
mixture of bisulphite of soda and sulphuric acid, until the whole of the 
brown colour has disappeared, after which the goods are well washed 
and dried. 

We are not aware that the permanganate method is used on the 
large scale, and we do not find from our own trials that it is so good a 
method as the peroxide system, for, if the solutions are strong enough 
to produce a good bleach, or if weaker solutions are used, and the 
process repeated several times until a good white is obtained, we find 
the fibre is made very rough, and the cloth has a disagreeable, hard 
feel. It is said that when the cloth is bleached with permanganate 
the usual treatment with chlorine prepare can be dispensed with, and 
full shades obtained. 

Preparing^. — For many of the colours no preparation of the cloth 
is necessary, and they can be printed direct upoii the scoured and 
bleached wool ; but, for the great majority of colours, it is absolutely 
necessary that the fibre be treated with a preparing solution, otherwise 
the shades would be deficient in depth, probably bare and uneven, and 
would lack brilliancy and clearness. 

There are, practically, three prepares in common use, viz.: — 

(1) Chlorine prepare, 

(2) Tin or stannate prepare, 

(3) Chlorine-tm prepare. 

Chlorine Prepare. — The first-named process is that generally used, 
and is carried out in two ways — viz. (l)by passing the pieces through 
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A mixture of hy|>ochlorLte of soda or lime and an acid, generally 
sulphuric acid ; and (2) by first passing the goods through a solution 
of the acid, followed by a passage through the hypochlorite solution. 
The former method is generally preferred, and is applied in the 
following way : — 

The plant used consists of three small dollies (see Machinen/ 
SectioTiy p. 57), the first one containing the preparing liquor; the 
other two being filled with water. On account of the irritating 
nature of the gas evolved from the preparing liquor, it is necessary 
that a hood be placed over the dollies to carry away the fumes, and 
that the room itself in which they are situated should be well 
ventilated; otherwise, the health of the workmen will be injuriously 
affected. The pieces pass, first, through the preparing liquor, and 
then through the two water dollies, where the preparing liquor is 
washed off> they are next wound on wet, well washed, and dried. 
The strength or degree of concentration of the preparing liquor is 
varied in accordance with the kind of colours to be printed, the rule 
being to use the prepare as weak as possible for the colours in hand, 
because the chlorine prepare always turns the tissue to a more or less 
yellow colour, according to the concentration of the liquor. 

As examples of strong prepares, we give the following recipes : — 

(1) Chloride of lime (bleachiog liquor), 12'' Tw., . 1 gallon, 

Hydrochloric acid, 30 Tw., 1 gailou, 

Water, 40 gallons. 

Mix ; and use for feeding the first dolly, as required. 

(2) Hypochlorite of lime (bleaching liquor), 12" Tw., 6 gallons, 

Sulphuric acid, 3 gallons. 

Water, 200 gallons. 

Mix ; and reduce to 2^"* Tw., and use, as required, for the first dolly. 

The first dolly is filled with the necessary quantity of water, the 
requisite volume of the preparing solution is added and well stirred, 
and the pieces passed through the liquor; the latter is replenished by 
the addition of strong prepare, in accordance with the number of pieces 
passed through it and the strength of the prepare required. The exact 
«,mount of liquor to use can soon be found from trials with the pieces, 
and an experienced operator almost instinctively knows how much 
liquor to use for first preparing the beck and for afterwards keeping it 
up to the proper strength. 

In the other system of applying the chlorine prepare the pieces are 
passed through a solution of sulphuric or hydrochloric acid, about V 
to 2' Tw., at a temperature of about 160* to ITC F., placed in the first 
dolly, then run through a solution of bleaching powder, or, preferably, 
hypochlorite of soda, standing at 1^ to 2** Tw., washed, and dried. If 
this process is used, care must be taken that the bleaching powder sol- 
ution is clear and free from solid particles or the goods will bo prepared 
in an uneven manner. 
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Tin or Stannate Prepare. — ^To prepare the wool with tin in the 
form of stannic oxide (SnOg) the goods are slop-padded with a clear 
solution of stannate of soda, and wound on a wooden centre in the wet 
state. After standing for an hour or so in this condition they are 
evenly passed through a dilute solution of sulphuric acid, 1*" to 2" Tw., 
thoroughly well washed, and dried. 

By this treatment the tissue has a hydrated oxide of tin or stannic 
acid deposited in and upon its fibres, as shown by the following 
chemical equation : — 

Naa Sn Os + Hg SO4 = Sn O (HO)a + Na, SO4. 
Stannate of soda + sulphuric acid = stannic acid + sodium sulphate. 

This method is rarely used alone, except for a few special colourings; 
but where it is found that tin has an influence upon the fastness or 
brilliancy of the shade, the combined tin and chlorine prepare is 
generally used. 

Chlorine-Tin Prepare. — To apply this process the goods are slop- 
padded through a solution of stannate of soda ; the operation generally 
being performed twice. The strength of the stannate of soda solution 
is varied to suit the class of colours and depth of shade to be printed, 
and is usually 4* to 8® Tw. The pieces, after padding, are taken in 
their wet condition to the preparing dollies and passed through the 
usual mixture of acid and hypochlorite of lime, washed, and dried. 
The wool in passing through the chlorine dolly is "chlored," or chlorine- 
prepared, and, at the same time, the tin is precipitated by the action 
of the acid in the liquor on the stannate of soda contained in the goods. 

This process is largely used for full dark shades and blotches. 

Printins^ of Woollen Goods. — The colours are printed on the 
machines used for calico printing, a soft blanket being employed. 
Generally speaking, the rollers used are similar to those employed for 
printing cotton, but, if they are specially engraved for wool printing, 
it is better to have them somewhat more deeply engraved than is really 
necessary for cotton printing. The method of drying after printing is 
exactly the same as that described for cotton, but care should be taken 
that the pieces are not allowed to remain for too long a time on the 
chests so as to become overdried, or ** baked " ; all that is necessary is 
that the colours be dry enough to stand rolling or piling up without 
danger of marking off ; further drying than this has the effect of con- 
siderably increasing the length of time that it is necessary to hang the 
goods before they can be steamed. 

Hanging after Printing. — In order that the colours shall be 
properly fixed in and on the fibres of the woollen fabric during the 
comparatively short steaming process to which they are generally 
submitted, it is necessary that the thickening material used to print 
the colour and to prevent it from running on the piece be so softened 
that the colouring-matter will readily unite with the fibre. This is 
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generally done by hanging the pieces in a cool room provided with a 
false or perforated floor, the ground underneath vhich is kept wet. 
The pieces are hung from a wooden grating situated near the ceiling 
in festoons, a current of cool air being allowed to enter underneath the 
false floor and to pass out of the apartment near the top. The pieces 
are allowed to hang in the hanging room until the thickening material 
is sufficiently softened, the length of time necessary depending upon 
the strength of the rollers used for printing (i.e., on the depth of the 
engraving), the nature of the thickening material, and upon the com- 
position of the printing colour. In order to prevent many colours 
from being overdried on the chests, after printing, and to reduce the 
length of time required for hanging, glycerine is occasionally added to 
the printing colour. The time required is generally from eight to 
twelve hours, in the case of light patterns ; up to twenty-four hours 
when heavy blotches are in hand. 

In some cases the goods are steamed between damp blankets, in 
addition to having been previously hung. Care should be taken not 
to damp the pieces too much, or the colours will run when in the 
steamer. 

Steamingf. — The pieces are generally steamed in the cottage 
steamer (see p. 46) for a period varying from half an hour to one hour, 
no pressure, or very low pressure, being used. The steaming operation 
is often divided into two parts, the pieces being re-arranged inside the 
steamer between the two steamings. 

KBUgiug after Steamingf. — After removal from the steamer the 
pieces are either washed at once or they are allowed to hang for some 
time in the hanging place before they are sent for washing. 

Washing^. — The pieces are now ready to be washed, to remove 
the thickening materials nnd the various other chemicals that were 
added to the printing colour, either to assist the colour to combine 
with the fibre, or to increase the solubility of the colouring-matter in 
the case of some of the darker shades. In this operation the colour 
that is not fixed to the fibre is washed away, which in the case of som« 
dark shades, as, for example, in the cases of blacks and dark blue 
blotches, is a considerable quantity, rendering the washing a rather 
difficult operation to successfully perform, owing to the liability which 
such colours have of marking ofl*, and thus soiling the parts that should 
remain white in the finished print. 

In some few cases, where the printing works are situated on the 
side of a stream of clear water, a condition of things gradually decreas- 
ing, the goods are placed in a cage or framework and lowered into the 
stream, the loose colouring-matter is then dissolved and washed away 
by the flowing water, and very little trouble is experienced with the 
colours marking off; after which they are removed from the cage and 
washed on the ordinary washing machine. 

Generally, however, the goods must be washed inside the works. 
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and this is done bj oonstantly changing the leater in a large pit, the 
pieces being placed separately on the wince, made of a specially large 
siflB, nsnally about 4 to 5 feet in diameter. These pits are generally 
placed side by side in a row, and each wince, over each separate pit, 
will take from 10 to 20 pieces, the latter being kept separate from 
each other by means of pegs placed on rails fdtnated both at the back 
and front of the wince, fixed in position to the irame holding the 
bearings that carry the wince itself. The pieces are thrown over the 
wince and their ends sewn together ronghly bv hand, thus forming an 
endless band which is continually made to travel through the water in 
the pit by the movement of the wince. The wince is revolved by 
power, a clutch being provided for the purpose of putting it in or out 
of gear. The clean water enters the pit from the bottom, and there is 
a pipe near the top that carries away the overflow. 

The time required for washing varies with the nature of the colours 
on the pieces, particularly with regard to the thickening material used, 
but is usually of about one hour*s duration. If the goods are not 
•washed enough the printed parts will have a harsh feel, as the thick- 
ening, not having been completely removed, will act as a stiffening 
agent, after the nature of a finishing material ; in the case of dark 
colours, the goods may also have an unpleasant '^ bronzy " appearance. 

It is sometimes necessary, in order to remove the metallic appear- 
ance of some dark shades, dark blues and blacks especially, to submit 
the pieces to the action of a cold soap solution in a pit, and, when this 
is done, special care is required to prevent the colours marking off, as 
also to prevent the soap solution from taking the dye from the printed 
parts of the goods and soiling the parts that are not printed. 

If a cold soap solution can not be used, and if the fietbric is still 
stiffened by the thickening after mere washing, the thickening can be 
removed by placing the goods in a pit containing a weak infusion of 
malt (about ^ oz. per gallon), entering the pieces at about 160° F., and 
allowing them to remain under the surface of the liquor overnight. 
In the morning the pieces are washed and dried. 

Drying^. — The superfluous water is removed by means of a hydro- 
extractor, and the pieces are then thoroughly dried, either by hanging 
in a heated room or on the st entering machine. 

CompOSitiOll of the Colours. — ^As mentioned above, several 
classes of colours are used for printing woollen goods, but they are all 
treated in the same way after printing, so far as the steaming is 
concerned, and thus they may all be classed together as the ''steam 
style." We shall now describe the preparation of the various colours 
under the different heads named on p. 240, leaving discharges upon 
dyed or printed fabrics for consideration afterwards. 

Acid or Wool Colours. — This class includes by fifcr the most 
important colours used for this kind of work. These colours have 
an affinity for the wool fibre, and will fix themselves upon the filne 
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without any mordant. In addition to the thickening material, it is 
usual to add an acid, generally an organic acid like acetic or tartaric 
acid, to the colour, for the purpose of assisting the combination of the 
dye with the fibre, or, in some cases, in order to keep the dye in 
solution. Occasionally, oxalate of ammonia is added to the printing 
colour for the same purpose. 

The thickening materials used for these colours are usually dextrine, 
British gum, gum tragacanth, and sometimes starch. Dextrine is the 
thickener chiefly used, as it is easily washed away after steaming, 
leaves the fabric quite pliable, and allows it to retain its woolly feel. 
The colours thickened with dextrine have a solid appearance when 
finished, but more colouring-matter per gallon of printing colour is 
required to produce a certain depth of shade than when they are 
thickened with starch or gum tragacanth. For very pale shades, a 
mixture of white and brown dextrine is used. 

British gum is used in a similar manner to dextrine, but it does not 
leave the fabric quite so soft after washing. British gum is composed 
partly of dextrine, but, if light British gum is used, it also contains a 
large amount of unconverted starch, which may be the cause of the 
harahness of feel posseaaed by the fabric after washing. Dark British 
gum is rarely used alone, because its colour is too deep, and because it 
is partially fixed on the wool and impairs the brightness of all shades, 
except those of a very sombre hue. 

Gum tragacanth, or, as it is commonly called, gum dragon, is largely 
used in thickening colours for woollen delaine printing; it is used 
both alone and in combination with dextrine, British gum, and starch 
paste. When used alone it is employed principally for thickening pale 
shades intended for padding. Gum dragon does not affect the feel of 
the cloth after washing to any appreciable extent. 

Starch paste, either alone, or mixed with a certain proportion of 
gum tragacanth paste, is used for very dark shades and for fine 
patterns. . It has a tendency, especially when used without the 
addition of any other thickening material, of rendering the fibre brittle 
or crisp to the touch, and, when the pattern is large, it may be 
necessary to take out the starch in the piece, after washing, by the use 
of malt infusion. 

The manner in which the colours are made is generally as follows : — 
The dextrine, or other thickening material, is placed in the copper- 
cased colour pan, and mixed with the requisite quantity of water. 
The colouring-matter is mixed with its solvent, usually weak acetic 
acid or water, and dissolved in a separate pan of suitable size. When 
the colour is dissolved, the solution is passed through a sieve, composed 
of fine silk cloth, into the mixture containing the thickening material, 
and the whole brought to the boiling point and maintained there for 
the required time, the stirring apparatus being worked the whole of 
the time. The steam is then turned off, and the colour cooled in the 
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pan by the circulation of the cold water t^irough the outside casing. 
When the colour requires the addition of substances like tartaric acid, 
oxalic acid, or oxalate of ammonia, they are added to the colour, either 
as soon as it has been boiled and the steam turned off, or when it has 
been cooled to a lower temperature. When the colour is quite cold, it 
is strained in the usual way ready for the machine. Generally, a 
strong stock colour or standard is prepared, and the lighter shades 
made from it by mixiug it with more of the thickening material in 
solution ; this operation requires considerable practice, especially with 
some colours, in order to make the light shades uniform, there being a 
tendency to the formation of " specks," due to the improper mixture of 
the colour with the reducing solution. For this reason, very light 
shades are rarely made by reducing strong standards ; the dark shades 
are prepared, and the medium shade made from these ; but the very 
light shades are made from a very much weaker standard stock colour* 



PRINTING COLOURS ON WOOL. 

Blacks* — Naphthol Black. — Of all the colouring-matters used for 
the production of various shades of black on wool, naphthol black is 
by far the most largely used. It is, however, rarely used alone, the 
shade generally being modified by. the addition of other colours. 
The dyestuff is made in several shades, each being issued under 
various distinguishing letters such as B, 3B, 6B, and naphthol blue 
black. For the production of full shades it is absolutely essential 
that the tissue be well prepared with chlorine or chlorine-tin prepare ; 
the colour taking very feebly to unprepared wool. This is probably 
due to the presence in the unprepared wool of some substance having 
a reducing action on the black ; hence one of the alkaline chlorates- 
is frequently added to the printing colour with the object of guarding 
against such reduction. 

The following recipe will be found to give a good full black : — 

Blacl\ 

1 lb. naphthol black B (Cassella), 
5 pints water. 

Mix ; and add gradually 
I gallon thick British gum thickening. 

Then add 
} lb. alum 

dissolved in 
3 gills of hot water, 

and finally 
12 ozs. chlorate of soda 

dissolved in 
1 pint hot water. 

Mix thoroughly and strain for use. 
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The naphthol black B rarely gives the exact shade of black required 
by the printet*, and it is usual to turn the shade by the addition of 
other colouring-matterB. If a little Indian yellow is used in the 
colour the bluish tone is taken from the colour ; and the same «nd 
can be served by the use of acid green. Thiocarmine R paste is also 
largely used for this purpose. We append a recipe, which will give 
a general idea of the quantity of these colours required to shade the 
naphthol black and how it is added to the printing colour. 

BlacL 

5 lbs. acetic gam thickening, 
1 lb. naphthol black B, 

7 Ihs. water. 

4 ozs. Indian yellow, 
1 lb. water. 

8 ozs. oxalic acid, 
1 lb. water. 

8 ozs. chlorate of soda, 

1 lb. water. 

4 ozs. alum in fine powder. 

Each ingredient is mixed with the quantity of water given and 
mixed very gradually with the thickening, in the order shown. The 
powdered alum can be added gradually and the colour well stirred, 
or it may be dissolved in water and then added. 

Pieces printed with naphthol black require to be hung in the hang- 
ing room for a sufficient length of time to enable the colour in the 
piece to become slightly damp, but not so damp that the colour will 
run, or '' spring/' while the pieces are being steamed. If the goods 
are not hung long enough, the colour is not properly fixed by the 
steaming operation, the colour leaves the tissue on washing, and the 
resulting shade is flat and poor. The pieces should be steamed in 
the cottage steamer, without pressure, for an hour. As goods printed 
with naphthol black bleed very badly during the operation of washing, 
too many pieces should not be washed together in the same machine, 
otherwise, the water becomes so charged with colour as to soil the 
unprinted parts of the fabric. The pieces should be washed for at least 
an hour, or until the colour ceases to leave the pieces. 

The blacks given by naphthol black are fast to light, but only 
moderately fast to soap. 

Aoid Black B (Read HoUiday & Son) yields a very good fast 
black, and it can be altered in tone by the addition of any of the acid 
colouring-matters. It is applied in the same manner as naphthol 
black B ; the same precautions with regard to the hanging, steaming, 
and washing being observed. 

Victoria Black B (F. B. <fe Co.). — ^Victoria black B is used by 
some printers ; it can be shaded as described for naphthol black. 
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Starch ia generally used for thickening this colour, the following 
being a good recipe: — 

Victoria Black B. 

6 lbs. Victoria block B, 

7 Ibfl. wheat starch, 
7i gallons water, 

i gallon acetic acid, 9° Tw. 

Mix well in a colour pan ; boll ; and add 
3 gallon tartaric acid solution. 

Cool and strain for printing. 

The tartaric acid solution is kept in the colour shop for use with 
various colours, and is made by dissolving 2 lbs. of tartaric acid in 
1 gallon of water. 

The cloth should be prepared, before printing, with chlorine. After 
printing, the pieces should be hung and steamed for an hour under 
slight pressure, washed and soaped in a solution containing about 1 oz. 
of soap in 8 gallons of water, for twenty minutes, at a temperature of 
80° to 90** F. Some printers, in addition to hanging the pieces before 
steaming, wind the piece between damp cloth, and put the whole 
inside the steamer to ensure the cloth being kept sufficiently damp 
during steaming. 

Anthracite Blaok B (Cassella) gives a black with a very bluish 
tone. It is used for blue-black shades on delaine goods, and, owing to 
its extreme fastness to milling, far excelling naphthol black in this 
respect, it is very largely used for printing slubbings. Anthracite 
black is, however, more expensive than naphthol black ; hence the 
latter is chiefly used for piece goods : — 

Anthracite Black B, 

6 lbs. anthracite black B, 
18 gallons water. 
10 lbs. oxalate of ammonia, 

3 gallons water. 
10 gallons British gam solution, 

5 lbs. chlorate of potash, 

1 gallon water. 
160 lbs. British gum. 

The various chemicals, <kc., are each dissolved in the water given, 
and gradually mixed in the order shown. The British gum solution is 
made by boiling 10 lbs. of light British gum in 1 gallon of water. 
When all the ingredients have been added, the whole is brought to 
the boiling point to dissolve the British gum, cooled, and strained. 

Anthracite black must be printed on chlorine-prepared cloth or 
chlorine-tin prepared cloth. When printed on either unprepared or 
tin-prepared cloth the shades are weak and poor in appearance. 

Wool Printing Blaok W (Leonhardt). — This black, which is very 
largely used by woollen printers, is used in the same way as acid 
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black. The cloth should be prepared with chlorine-prepare, and the 
goods steamed for one hour after hanging. This colour is shown 
in pattern No. 51. 

Brilliant Blaok B & E (B. A. dc S. F.) is also useful for producing 
a good full black on wool. It is printed upon chlorine-prepared wool, 
with the addition of chlorate of soda and tartaric acid to the printing 
colour. 

The following is a recipe for producing good full shades, with either 
of the brands named : — 

10 lbs. brilliant bUck 6 or E, 
30 lbs. British gum, 

1 lb. chlorate of soda, 

2 Iba. tartaric acid, 
5} gallons water. 

The pieces, after printing, should be hung in a damp place, or rolled 
up in damp greys for a few minutes, to uniformly damp them, steamed 
for an hour without pressure, hung up to dry, and thoroughly washed. 

The shade can be turned by the addition of other colouring-matters 
that are applied in a similar way. 

Azo Aoid Black B & G (M., L. & B.). — These two new acid 
blacks can be used for printing wool, the B mark producing blacks of 
a bluer shade than the G shade. They are printed on chlored wool, 
using the recipe appended : — 

4^ lbs. azo acid black B or G, 
1^ gallons water, 
20 lbs. dextrine, 

1 lb. crude glycerine, 

3 noggins turpentine, 

2 lbs oxalic acid. 

After printing, the wool is hung, steamed two hours, and washed. 

BlUBS* — ^For the production of blue shades on wool there are a very 
complete range of colouring-matters available. 

The dark shades or indigo blues are produced with the indulines 
(fast or solid blues) as the basis of the shade, the latter being generally 
modified by the addition of the water or alkaline blues, which are 
brighter in tone. The fast blues, although varying considerably in 
shade, are generally too sombre in tone for use alone; hence this 
addition of other colours to brighten the shade. 

The bright blues are produced with either the alkaline or patent 
blues, and these are made in shades varying from bright greenish-blue& 
to reddish-blues. 

Speaking generally, the cloth is prepared with chlorine, but the 
shades are somewhat brighter when there is some tin in the prepare or 
in the colour. The combined tin and stannate-prepare is the best for 
the majority of the colours, and it is better to introduce the tin in the 
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prepare than to add it to the printing colour, as this is liable to cause 
the shades to be uneven. 

Some of the blue colouring-matters are liable to be reduced during 
the steaming ; in order to prevent this it is sometimes advisable to add 
an alkaline chlorate to the printing colour. 

It will be found, on practical trial, that there are some makes of 
these colours that yield uneven shades under the conditions which 
control the printer, so that it is necessary to select them by practical 
trials on a fairly large scale, varying the composition of the printing 
colour, the prepare, and the other parts of the manipulation, until a 
series of blues are selected which enable the printer to prepare all his 
required shades, and yet work evenly under the treatment to which 
they are submitted. 

In carrying out these trial? one ingredient of the prepare, colour, 
or one part of the process should be varied at a time, otherwise no 
definite conclusion can be arrived at with regard to the cause of the 
unevenness of shade. 

The Indulines. — The class of blues of various shades, known as the 
indulines, is made by nearly all colour BMikers, each manufacturer 
affixing to his particular brand some special mark or, in many cases, 
calling the dyestuff by a special name. For example, this class of 
colouring-matters is sold under the following names : — Fast blue, K 
and B, nigrosine. Coupler's blue, fast blue-green shade, and many 
others, besides the name induline with certain letters affixed, to denote 
either the shade or the maker. 

These colours are best printed with a printing colour prepared with 
the addition of an acid, but they can be printed from an alkaline colour 
containing ammonia, but do not yield as good shades. The acid used 
in the printing colour may be either acetic, oxalic, or tartaric acid, 
preferably the latter. 

The induline blues give shades that are satisfactory in their fastness 
to light and soaping, and there is such a large number of brands of 
blues in this series that almost any shade of dark blue can be matched 
almost exactly, while, if necessary, the shade can be brightened by 
adding some of the brighter blue colouring-matters. 

The chief difficulty that occurs in the application of the indulines is 
their tendency to produce uneven shades, especially in dark blotches. 
On this account, particular attention should be given to the prepar- 
ing of the cloth, and to the thorough hanging of the pieces before 
steaming, the shade depending considerably upon the cloth being pro- 
perly damped previous to steaming. With this object, glycerine is fre- 
quently added to the printing colour to guard against overdrying on 
the chests, nnd to assist the cloth to absorb sufficient moisture while 
hanging. Some marks and makes of indulines are more subject to 
unevenness than others ; if any difficulty is experienced in this direc- 
tion several makes should be selected, and practical trials made under 
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tli« speciiBtl conditions the pfinter is working. These trials shoald be 
made on full pieces, using a heavy blotch roller for printing ; small 
trials on fents are absolutely worthless and misleading. 

We will now give several recipes that can be taken as types for 
using with this class of colouring-matters. 

No.U 

5 lbs. induline. 
5 gallons water, 
30 lbs. dextrine, 
i gallon acetic acid, 12* Tw. 

Dissolve the colouring-matter in some of the water and the acetie 
acid j then add the dextrine ; boil ; then cool and strain for use. 

3 lbs. induline, 
25 lbs. British gtkm, 

1 lb. chlorate of soda, 

2 gallon acetio acid, at 12" Tw., 
5 gallons water. 

The chlorate of soda should be added after the colour has been 
boiled and cooled to about 160^ F. 

No.S. 
9i ozi. induline, 
1 gallon water, 

2^ gallons dextrine solution (10 lbs. per gallon), 
2) pints saturated solution of alum. 

The dyestuff should be dissolved in the water in the colour pan^ 
and the dextrine solution then worked in. When the colour is quite 
cold, the alum solution is added, and the whole thoroughly mixed. 

5i lbs. colouring-matter, 

5 gallons water, 
30 lbs. British gum, 
34 lbs. tartaric acid, 

I gallon water. 

Dissolve the colouring-matter in the water, add the British gum and 

boil ; then add the tartaric acid, previously dissolved in the gallon of 

water, and cool. 

No. 5. 

Instead of tartaric acid in the last recipe, oxalic acid can be sub- 
stituted, using about half the quantity stated. In this case the add 
solution should be added when the colour is nearlv cold. If it is 
added when the mixture is hot the colour will be made very much 
thinner in consistency. 

The prepare best suited for the induline colours is the chlorine 
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but tbe- sfaades' are rendered somewhat brighter when the 
combined tin and chlorine prepare is employed. For very dark blues 
the cloth requires to be strongly prepared, and is generally passed 
several times through the preparing liquors. 

On tin-prepared cloth alone the colours are fixed, but are very much 
paler in shade with the same proportion of colouring-matter in the 
printing ooloor* 

We will now give some details respecting some of the colours applied 
aft given above. It will be obvious that it is impossible to notice 
every mark and colouring-matter that is in the market; but the 
principal shades will be noticed. 

Indnline Ii (Leonhardt). — This is shown printed on wool in 
pattern No. 52.' This pattern was printed with a colour prepared 
according to the recipe marked No. 1, given above, upon cloth pre- 
pared with chlorine only. The shade obtained with this colouring" 
matter is rather dull, and, when required for dark blues, is brightened 
by the addition of one of the brighter water-blues, as, for example, 
water-blue L S. Mixed with other colours, it is useful in obtaining 
various shades of greys, modes, &c., and the colours are fairly fast to 
soaping and light. 

Fast Blue B B (B. A. k S. F.)— Fast blue K B gives on wool 
prepared with chlorine good deep shades of a reddish tone. When 
reduced with thickening, the pale shade is much bluer, and in very 
light shades the colour is of the bluish-grey tone so commonly seen in 
home trade prints. Dextrine forms the most suitable thickening 
material to use with this colour, but British gum, and starch mixed 
with gum tragacanth, may be used. The colours thickened with dex- 
trine and British gum are far more solid and even than when starch 
is used, and for this reason they are employed when blotijhes are being 
printed. 

The shades obtained with a colour thickened with dextrine are, 
however, very much lighter than with a starch thickening when the 
printing colour contains the same proportion of dyestuff ; hence for 
small sprig patterns the latter is sometimes used, as any roughness or 
want of solidity is not easily perceptible when the sur£5u;e is small, 
British gum stands midway between starch and dextrine in the depth 
of shade produced. 

Fast blue H H should be printed from a colour containing acetic acid 
or .tartaric acid, and it is advisable to add some chlorate of soda to the 
colour to guard against the colour being reduced during steaming. 
Becipe No. 2 is very well suited for printing this colouring-matter, and 
gives a full dark shade of blue. A medium shade is obtained by re- 
ducing the strength of the colour with twice its bulk of thickening. 

Fast Blue B (B. A. & S. F.).— This colour in its method of applica- 
tion resembles fast blue R R^ but the shades obtained are very much 
bluer in tone. The shade, or depth of colour^ obtained with the same 
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proportion of djestuff is rather lighter than that given with the R R 
mark. The difference in tone between these two marks is very much 
more evident in the pale shades, the R mark being bluer and brighter. 
This colour is useful in preparing dark blues, and for printing dull 
bluish-greys. 

It is also very largely used in making compound shades. 

Fast Blue 5 B and Fast Blue Extra Green Shade are con- 
siderably bluer and brighter than either of the two marks previously 
noticed, the extra green shade approaching almost to a peacock blue. 

The number of shades that can be obtained from the various fast, or, 
as they are frequently termed, solid blues, is so great that it is quite 
impossible to notice them, varying as they do from a greenish-blue to 
shades almost approaching a violet. These colouring-matters, how- 
ever, give rather dull shades ; when brighter shades are required, the 
alkaline and patent blues are made use of. 

Alkali Blues. — The alkali blues are largely used in printing, being 
chiefly employed in altering the shade of other colours. 

They are best printed from a colour containing either acetic or tar- 
taric acid, as given below, or they may be printed along with acetic 
acid and chlorate of soda. 

Printing Colour for Alkali Blues. 

10 lbs. alkali blue, 

£ gallon acetic acid, 12° Tw., 
2^ gallons water, 

7 gallons dextrine solation (10 lbs. per gallon). 

The cloth should be prepared with tin and chlorine, as the tone is 
brighter than if done on chlorine prepare only. 

The pieces should be hung, after printing, and steamed for an hour 
without pressure. After steaming, wash and dry. 

The brighter and bluer shades of alkali blue are most useful to the 
woollen printer, as, for example, alkali blue 5 R 

The alkali blues are sometimes known as Nicholson's blues. 

Water Blues (Cotton Blue, Soluble Blue). — These colouring-matters 
are obtainable in a large number of shades, from reddish to pure blues. 
They can be printed with the addition of either acid, alum, or, prefer- 
ably, along with some oxalic acid and chlorate of soda, as shown in the 
following recipe : — 

Printing Colour for ike Water Blues. 

2 lbs. water blue, 
35 lbs. British gum, 
1 lb. chlorate of soda, 
1 lb. oxalic acid, 
6 gallons water. ^ 

Print on tin-chlorine prepared cloth, steam for an hour, and wash. 
Water Blue 7 B is shown in pattern No. 5o. 
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• 
Cotton Blue 4 B is shown in pattern No. 53, and is one of the 

bluer shades of this colour, a redder shade being shown in pattern No. 

54 of water blue R These two patterns have been printed with the 

following colour, using cotton blue 4 B and water blue R respectively : — 

3i lbs. colouring-matter, 

3^ gallons water, 

54 gallons dextrine solution (12^ lbs. per gallon), 

i gallon tartaric acid solution (10 lbs. per gallon), 

i gallon alum solution, 10 per cent. 

Water Blue B B B is considerably redder in shade than the R 
mark, and yields a good deep shade with 2 per cent, of colour in the 
printing mixture. The deep shades have quite a purple tone. 

Wool Blue 8. — This dyestuff gives a good blue of rather a neutral 
tone. The colour is printed with oxalic acid, see " Practical Eecipes." 
The cloth should be well prepared with chlorine and the steaming 
done without pressure. 

Patent Victoria Blue. — This dye is made in several shades from 
a pure blue, mark B, to quite a violet toned blue, mark R R R R. 
Tartaric acid is the best assistant to use with the Victoria blues, the 
wool being chlorine prepared. 

These colours are fast to light and moderately so to soap. 

Patent Blues (M., L. & B.). — These blues are made in several 
brands, and various shades can be obtained by their use. Perhaps 
the most useful is that obtained with ''patent blue superior,'' which 
yields an extremely brilliant greenish shade of blue. 

If the wool is well prepared with chlorine there will be no necessity 
to add any chlorate or other oxidising agent to the printing colour, 
and more regular results will be obtained. 

Should the wool not be sufficiently prepared, the colouring-matter 
will be more or less reduced on steaming, and lighter shades will be 
produced, in patches occasionally. 

Thiooarmine B Paste (Cassella). — This colouring-matter resembles 
in shade indigo carmine ; hence, we suppose, its name. Unlike indigo 
carmine, however, it is not discharged by steaming in the presence 
of chlorates and acid ; consequently, it can be used for altering the 
shade along with colours containing these substances. 

The fixation of the colour should be assisted by the addition of 
oxalic acid and chlorate of soda to the printing colour. 

The colour fixes equally well on either tin or chlorine-prepared 
cloth. 

Spirit Blues. — These blues are best prepared for printing by 
dissolving them either in acetine, or in the substitute for acetine 
now sold for this purpose.. The solvent should be boiled with the 
colouring-matter, and then a solution of dextrine or British gum (10 
lbs. per gallon) gradually added until it is made up to the bulk 
required to give the shade. 

17 
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The colour is then printed on chlorinated wool and treated as usual. 

There are several of these blues on the market which only require 
the addition of the thickening material, being ready dissolved in the 
solvent. 

Violets* — Violet shades are chiefly obtained from the various 
marks of acid violet, which can be obtained varying in shade from 
an almost magenta shade to quite a bluish shade of violet. 

The acid violets are printed from a colour acidified with acetic, 
tartaric, or oxalic acid. Occasionally, alum is added to the colour. 

The acid violets give fast shades, and are used in the preparation 
of lilac and helitrope shades, as well as by themselves. 

The colours should be printed on chlorine or chlorine-tin prepared 
cloth, steamed without pressure for an hour, washed and dried. 

The violets go on the fibre fairly evenly in medium and dark shades, 
but there is a tendency for the colour to come up uneven in very 
light shades unless great care is taken. 

Pattern No. 56 shows one of the blue shades of the violet, acid 
violet 7 B, and is printed with the following colour on chlorine-pre- 
pared wool : — 

Acid Violet 7 B. 

5 IbB. acid violet 7 B, 
6} gallons water, 
5^ gallons dextrine solution (12^ lbs. per gallon), 

1 gallon tartaric acid solution (10 lbs. per gallon), 

1 gallon alum solution, 10 per cent. 

Many of the R shades of these acid violets are so red in tone that 
they are more correctly described as magenta and rose shades. 

Patent Alkaline Violet. — This colour, giving a blue shade of violet, 
is merely thickened for printing. The cloth should be prepared with 
chlorine and the goods steamed for an hour with, practically, no 
pressure. Wash and dry. 

Formyl Violet S 4 B. — This dyestuff yields fine violets of a medium 
tone. The colour prints evenly, even in very light shades, while the 
dark shades do not spring or bleed during the process^ of steaming 
and washing, consequently, the prints are obtained with clear cut 
edges. The colour is acidified with acetic acid, thickened with a 
mixture of dextrine and British gum, and printed on cloth prepared 
either with chlorine or with tin. 

The steaming and washing is done in the usual way. 

Formyl violet is as fast to light as the corresponding shades of the 
acid violets and it is superior in fastness to soaping and the action of 
alkalies. 

Instead of acetic acid, oxalic or tartaric acid can be used in the 
colour. 

Groen Colours. — The various shades of acid green are the most 
largely used for producing green shades by printing on wool. There 



I 



PRINTING OF WOOLLEN GOODS. 259 

are several shades in commerce, and when the shade is required either 
bluer or yellower, some of the patent blues on the one hand, or tar- 
trazine on the other, is mixed with it. 

Pattern No. 57 is printed with acid green G G, the following being 
the recipe used : — 

3 lbs. acid green G G, 

2 gallons water, 

6 gallons dextrine thickening, 

I gallon acetic acid, 8° Tw. 
Print on chlorinated wool, steam for an hour without pressure, wash, and dry. 

Sulpho Green S, Light Green S F, and Blue Green S are 
applied in the same way as acid green G G, but with the two latter 
a little chlorate of soda should be added to the printing colour to 
prevent reduction. 

Guinea Green B and G. — These two colours resemble in colour 
acid green G G, being, if anything, slightly yellower in tone, especially 
the G shade. They can be printed in a similar manner to that used 
for acid green G G, but it is advisable to add some sulphate of alumina 
to the colour. 

Naphthol Green B (Cassella). — Naphthol green B gives, when 
printed on wool, rather dull shades of green, inclining to myrtle. 

It is very fast to light, even in pale shades. 
* The colour is printed according to the following recipe : — 

Naphthol Oreen B. 

6| lbs. naphthol green B, 
4^ gallons water, 
32 Ibe. British gum, 

4 gallon acetic acid, 8** Tw., 

3 lbs. chlorate of soda, 

3 quarts water. 

Boil ; cool ; and add 

1 quart iron liquor, 23** Tw. 

The colour should be printed either on chlorine or chlorine-stannate 
prepared cloth, steamed for half an hour without pressure, washed, and 
dried. 

Orang^e Shades. — The orange shades are produced by the use of 
the large series of oranges for wool, one of which we show in pattern 
No. 58. Orange 11 B is one of the intermediate shades of the oranges, 
yellower and redder shades being obtainable. 

They merely require thickening, and the addition of a little acid for 
their fixation, and they will develop on any of the prepares described 
on p. 243. 

The acid generally used for these colours is either acetic or tartaric 
acid, but they are sometimes printed with a mixture of acetic acid and 
phosphate of soda, as shown in the recipe given below. 
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Pattern No. 58 has been printed on chlorine-prepared wool with the 
annexed recipe :— 

Orange 11 B, 

2 lbs. orange 11 B» 

3 gallons water. 

Dissolve ; and thicken with 
6 gallons dextrine solution (10 lbs. per gallon). 

Then add 
3 quarts acetic acid, 9* Tw. 

The printed pieces are hung, steamed for an hour, and washed. 

With some of the redder shades of the oranges --as, for example, 
orange K — it will be found better to use tartaric acid, instead of acetic 
acid, for acidulating the printing colour. 

We give the following as an example of the use of the mixture of 
phosphate of soda and acetic acid used for assisting the fixing of these 
oranges : — 

Orange Extra. 

4^ lbs. orange extra, 

4 gallons water, 

3 lbs. phosphate of soda, 

3 quarts water, 
38 lbs. dextrine, 

1 gallon acetic acid, 9" Tw. 

Patent orange G, croceine orange E N, orange G G, Kermesin 
orange A, mandarin B and G, and Ponceau 4GB (which gives an 
orange shade) can all be printed in the above manner. 

Bed and Scarlet Shades.— The number of red and scarlet 
colouring-matters available for printing woollen goods is particularly 
large, and they practically all belong to the acid series of dyes. 

For the red shades, probably the fast reds B and A and azorubine 
are the most useful, as with these we can produce other shades by the 
admixture of the brighter scarlet colours, or turn them to a more 
claret shade by adding some of the bluer-toned colours. 

The reds are printed with the addition of oxalic or tartaric acid, 
some printers using a mixture of alum and tartaric acid in the colour. 

The cloth is best prepared with the combined tin and chlorine pre- 
pare, as it yields much brighter, and quite as full, shades as the chlorine 
prepare. 

Pattern Ko. 59 shows an example of an acid red. 

The scarlet shades are done with the many shades of Ponceaus or 
scarlets. 

It would serve no useful purpose to multiply the number of recipes 
for these colours, as they can all be applied in the same way. Pattern 
No. 60 shows one of these scarlets, and is a medium shade ; redder and 
yellower shades can be got if desired. 
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BrUliant Ponceau 6 R, 

3 lbs. brilliant Ponceau 5 R, 
30 lbs. British gum, 
6 gallons water. 

Boil ; and add 
3 quarts acetic acid, 0" Tw. 
Cool, and strain. 

The pattern was printed on chlorinated wool^ steamed for an hour 
without pressure, washed, and dried. 

The milling and diamine reds and scarlets of Messrs. Cassella <fe Co. 
yield shades similar to the fast reds and Ponceaus, and are equaUj fast 
to light. They have the further advantage of being very much faster 
to soap than the latter, and are thus particularly adapted for the print- 
ing of slubbing as well as piece goods. 

The milling colours are printed with a mixture of phosphate of soda 
and acetic acid, as given on p. 260, the diamine colours requiring 
merely the addition of acetic acid after dissolving and thickening. 

Yellow Shades* — The yellow shades may be divided into two 
classes, viz.— bright and dull yellows. 

The bright shades are usually printed with tartrazine or one of the 
brilliant yellows for wool. The brilliant yellows vary considerably in 
tone, according to the particular mark or maker. Brighter, but more 
fugitive, shades than either of the above-named colours can be obtained 
by using either fluoresceine or quinoline yellow ; but it may be men- 
tioned that the shade given by tartrazine is the brightest, which may 
be considered fast, obtainable from the colouring-matters for wool 
printing that are at our disposal at the present time. 

Tartrazme. 
4 lbs. tartrazine, 
35 lbs. British gum, 
6 gallons water. 

Boil ; and, when lukewarm, add 
2 lbs. oxalic acid. 

The kind of prepare used for these yellows does not very much 
afifect the shade, but, as a rule, it is better to use the combined stannate 
and chlorine prepare. 

Brilliant yellow is shown in pattern No. 61, and is printed with the 
following printing colour, upon chlorine prepared wool, steamed for an 
hour without pressure, washed on the wince, and dried. 

BrUliant TelUno. 

2i lbs. brilliant yellow, 
14} 028. caustic soda liquor, 76^ Tw., 
3} gallons water, 

6 gallons dextrine solution (10 lbs. per gallon), 
3 lbs. tartar, 
3} ozi. water. 
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Past Yellow (B. A. & S. F.). — Fast yellow gives a yellow of a 
dull shade, being rather brown in tone. This dyestuff should be 
printed in a colour containing some chlorate of soda, to guard against 
reduction during steaming. It is- a very useful colour to use for the 
preparation of holland shades, mixed with other colouring-matters. 

Milling Yellow O (Oassella) yields a fairly bright shade, and it is 
particularly fast to the action of light and alkalies, which renders it 
specially valuable for printing slubbing, and washing flannels. The 
assistant used to fix this yellow is usually oxalate of ammonia, either 
alone or mixed with acetic acid. Any of the prepares may be used for 
this colour. 

Anthracene Yellow C (Oassella) is much duller in shade than 
milling yellow, but, like it, is fast to light and alkalies, and is used for 
printing the same kind of materials when a dull yellow is required. 
Like milling yellow O, it is printed along with oxalate of ammonia 
and acetic acid. 

Indian Yellow is also largely used, and it is printed in the same 
way as tartrazine. 

Brown Shades. — The acid browns are used to a large extent on 
wool, but they are, in our experience, liable to give uneven shades, 
and for this reason, we believe, many printers use the basic brown 
colouring-matter sold under the names of Bismarck brown, vesuvine, 
ifec., using the acid browns only when it is absolutely necessary to do 
so. 

The application of the acid browns to printing wool is very simple, 
the colours merely requiring to be dissolved, thickened, and an acid 
added to assist in their fixation. We give below a recipe which can 
be used with any of the acid browns. 

Acid Brown, 

4 lbs. colouring-matter, 
4J gallons water, 
42 lbs. dextrine, 

i gallon acetic acid, 9° Tw. 

The colour should be printed on chlorine-prepared cloth, steamed 
for an hour, and washed. 

Instead of acetic acid, oxalic or tartaric acid can be used, and there 
are some makes of acid brown which print well, even without the 
addition of acid. 

The following are some of the best known brown colouring-matters 
that can be employed in the above manner : — Acid brown and acid 
brown D (Oassella), naphthol brown (Leonhardt), sulphon brown K 
(Bayer), and all the other dyes sold under the name of acid brown by 
the actual manufacturers. We say manufacturers advisedly, as the 
names given to dyes by drysalters and chemical agents are frequently 
given without thought or knowledge of the nature of the colour. 
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Chocolate and Claret Shades. — The number V>f claret and 
chocolate shades used in practice is very large indeed, and very few 
of the printing colours are prepared with one colouring-matter, most of 
the shades being obtained by mixing several colours to the required 
shade. 

There are, however, certain colouring-matters of a more or less 
claret and chocolate tone which are used as the bottom or chief colour 
in these mixtures, and these we will now notice. 

Amaranth (Cassella). — ^This colour is very useful for preparing 
either chocolate or claret shades, being turned in shade by ^admixture 
with other colours. The colour merely requires the addition of acetic 
acid and thickening to prepare it for printing. The cloth should be 
prepared with chlorine, but, for very bright shades, better results are 
obtained by using the chlorine-stannate prepare. The steaming of the 
pieces should be done without pressure, the pieces being previously 
hung in the damp hanging room. 

Brilliant Crooeine B of the same firm is applied in a similar 
manner, and is not so liable to yield uneven shades as some of the 
other colours of this shade. 

Acid Bordeaux (Leonhardt) yields a shade more of a chocolate 
tone than either of the above colours, and is duller. It is used for 
producing chocolate and dark claret shades. This dyestuff is usually 
printed on chlorine-prepared wool. 

The following recipe will work satisfactorily with any of the above 

colours : — 

5 lbs. colouring-matter, 

5 gallons water, 

30 lbs. dextrine, 

i gallon acetic acid, IT Tw. 

Rose, Pink, and Magenta Shades.— These shades, which we 

will take together, as they are all done with the various marks of 
practically the same class of colouring-matters, are generally obtained 
from the acid colours like rhodamine S, or the acid magentas, or from 
the resorcine dyes. 

They are printed under the addition of acetic or tartaric acid, and 
for medium shades are usually thickened with brown dextrine ; but a 
mixture of white and brown dextrine is used for very bright shades. 
For pale pad pinks and roses the thickening is often composed of a 
paste made of gum tragacanth or dragon (5 ozs. per gallon), but it does 
not give so solid and even shades as dextrine. Occasionally a little 
alum solution is mixed with the colour, but we could never discover 
any advantage arising from its use. 

For rose shades rose Bengal, rhodamine B and S, anisoline, and 
some of the bluer shades of chromotrop are chiefly used in addition to 
the acid magentas and the red shades of acid violet. 

For pink and salmon shades we have a large number of shades of 
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eosines, erythrosines, and phloxines, and, in addition to these, a fine 
pink from chromotrop 2R, which gives the fastest pink on wool with 
which we are acquainted. All the resorcine colours when printed on 
wool are very loose to light, but are used on account of the briUiancj 
of their shades. 

All these colours should be printed on chlorine-tin prepared wool, 
but when using chromotrop, particular care should be taken that the 
pieces do not come into contact with a metallic copper surface, or the 
pieces will, when printed and steamed, be covered with dark stains. 

Pattern No. 62 is printed with eosine 00, and No. 63 shows the 
shade obtained with rose Bengal B. 

CfFOys* — Grey shades on wool are principally obtained by combining 
several colours to produce the required shade, but there are several 
marks of the indulines — e.^., nigrosine W extra, and WG — which are 
also used. These, however, in common with naphthol black, when 
reduced to a grey, are very liable to develop unevenly on the fibre, 
consequently we consider it preferable to produce the grey shades by 
mixing, using water blue or one of the bluer shades of induline or 
spirit blue as the base, and adding a little tartrazine, orange 11, or 
acid green, as required. 

Basic or Tannic Colours on Wool.— All the basic coal-tar 

colours can be used for printing wool, but, on account of the difficulty 
of obtaining even shades with them, only a few are used in practice. 

The basic aniline colours that are used to any extent for printing 
wool are Bismarck brown, occasionally brilliant green, and rhodamine 
B, which has both basic and acid properties. 

Bismarck brown, also known as vesuvine, is used for browns in 
medium shades, and, when mixed with other colours, for producing 
hoUand and buff shades. 

The colour should be printed on cloth prepared with chlorine, and 
steamed in the usual manner. 

Bismarck brown can be printed from a colour merely prepared by 
thickening the dissolved colour, but it is better to add a little acetic 
acid to the colour. An example of a printing colour prepared with 
this colouring-matter is given below : — 

Bimnarck Brown, 

1 lb. Bismarck brown. 

DiBsolTed in 
2^ gallons water, 

and thickened with 
5 gallons British gum solution (10 lbs. per gallon). 

Bhodamine B (for pink and rose shades) and Brilliant Green 
should be printed on chlorine-tin prepared cloth, with the addition of 
tartaric acid to the printing colour, as shown in the following 
recipe : — 
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Brilliant Cfreen and BKodatnine B. 

2 Ibe. ooloaring-matter, 
30 lbs. dextrine, 
2 lbs. tartaric acid, 
6 gallons water. 



SECTION II. 

THE DISCHARGE STYLE ON WOOL. 

Ik this style ve produce white or coloured patterns upon cloth 
previously dyed a uniform colour. 

The discharging agents generally employed are stannous chloride, or 
tin crystals, and a mixture of zinc powder and bisulphite of soda, the 
discharging effect being obtained in the latter case by the action of the 
hydrosulphites, produced by the action of the zinc powder on the 
bisulphite of soda, on the colouring-matter with which the cloth has 
been dyed. As, however, there is always an excess of zinc used in the 
printing mixture, the metallic zinc in the fine state of division may 
also have some influence. 

The particular discharging agent employed depends upon the nature 
of the dyestuffs used in dyeing the pieces. Some colouring-matters 
that are perfectly discharged by one of the discharges named, may 
resist the effect of the other, consequently, in dyeing mixed shades, 
due attention should be taken that only dyestuffs dischargeable by the 
one agent are used in dyeing to obtain the required shade. 

With regard to the dyeing of the piece previous to printing, we 
would refer the reader for full details to tlie recent books on dyeing, 
and the instruction sheets issued by the various manufacturers of the 
dyes, as it is rather outside our province in this place. 

On p. 268 will be found a list giving the names of the colours that 
are discharged by the disharging agents above-named respectively, but 
we would advise that each printer should try for himself the action of 
the discharges on the various dyes he uses, an operation very quickly 
performed, as a large number of fents dyed with the several colours 
can be stitched together, and the whole printed with two kinds of 
discharges off the doctor at one operation. 

The discharges prepared ready for printing are given below, and 

they should be prepared fresh daily, as they deteriorate by long 

exposure to the air : — 

Tin Ditcharge, 

I lb. tin crystals, 

i lb. acetate of soda, 

1 gallon British gum thickening. 
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Zinc Discharge. 

3 lbs. zinc powder, 

2 noggins crude glycerine. 

Work up into a paste ; then add 
1 gallon gum thickening. 

Stir well ; and add, {gradually, 
22 pints bisulphite soda solution, 48° Tw. 
Stir well ; and add 
1 noggin ammonia. 
Allow the mixture to stand for about two hours, then strain for printing. 

The tin discharge is chiefly used for producing coloured discharges, 
the various colours being obtained by adding various colouring-matters 
to the discharge. The tin discharge does not yield so good a white as 
can be obtained by the use of the zinc discharge, consequently, the 
latter is principally used for white discharges ; and the tin discharge, 
mixed with the respective colouring -matter, is used for coloured 
discharges. 

The dyestuffs that are mixed with the tin discharge should be of 
such a nature that they will not be affected by the tin in the printing 
•colour, and they should be capable of being properly fixed to the fibre 
in the presence of the tin salt. 

The pieces, after printing, should be steamed under slight pressure 
for an hour, and, if zinc has been used in the printing colour, they 
fthould be passed through a weak solution of sulphuric or acetic acid, 
and then well washed on the wince in the usual manner. When the 
tin discharge alone has been used the pieces are generally well washed, 
after steaming, on the wince, slightly soaped and dried. 

Having now spoken generally with regard to this style we will give 
flome examples, illustrated by patterns : — 

PcUtem No, 64 has been dyed from a bath containing — 

3 per cent, fast red A, 
10 per cent. Glauber salts, 
3 per cent, sulphuric acid. 

After dyeing and drying, the pieces are wound on centres and 
printed with the following discharge colour : — 

5 gallons gum solution, 
12 lbs. acetate of soda, 

8 lbs. water, 
30 lbs. tin crystals. 

FcUtem No, 65. — The cloth was first dyed with — 

I 

3 per cent, benzoazurine G, 
10 per cent. Glauber salts, 
5 per cent, strong solution acetate of ammonia. 

After dyeing, the cloth was printed with a colour containing acridine 
orange B extra, as follows : — 
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3 lbs. acridine orange R extra, 
12 lbs. acetic acid, 
15 lbs. water, 

66 lbs. gum solation (10 lbs. per gallon), 
15 lbs. tin crystals. 

Pattern No, 66, — This pattern has been dyed with 4 per cent, of its 
weight of brilliant Congo K, along with the same proportion of Glauber 
salts and acetate of ammonia as in pattern No. 65. 

The discharging colour was composed of: — 

li lbs. fast blue. No. 11,473, 

i lb. water, 

\ ozs. bisulphite of soda, 38° B. 

Allow to stand tweoty-four hoars, then add 
5^ lbs. dextrine thickening, 

\ lb. acetate of soda, 

2 lbs. tin crystals. 

The colour so produced is very fast to the action of soap. 
Pattern No, 67 is an example showing a red discharge printed on 
a yellow bottom, and is obtained in the following way : — 
The cloth was first dyed from a bath containing 

2 per cent, azo yellow, 
10 per cent. Glauber salts, 
4 per cent, sulphuric acid. 

After washing and drying, the piece was printed with the discharge 
red prepared with pyronine as below, the goods steamed and treated 
as described above. 

Discharge Red. 

3 lbs. pyronine G. 

9 lbs. acetic acid. 
18 lbs. water. 

60 lbs. thick dextrine thickening. 
10 lbs. tin crystals. 

Pattern No. 68 has been produced by first dyeing the fibre in either 
a wooden or enamelled dye-beck— copper or tin vessels should not 
be used for this particular colouring- matter — with the following 
mixture : — 

2 per cent. Chrysoin GO, 
4 per cent, sulphuric acid, 
10 per cent. Glauber salts, 

and afterwards printing upon the dyed fabric the green discharge 
colour prepared with acid green B. 

Oreen Discharge Colour. 
1 lb. acid green B, 
6i lbs. water, 

132 lbs. dextrine thickening, 
3| lbs. tin crystals. 
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We are indebted to Messrs. A. Leonhardt & Co., of Muhlheim-on- 
Maine, Germany, for the patterns used to illustrate our remarks on the 
discharge style of wool printing. 

An extremely useful list of colours that are useful in this style, 
both for first dyeing the fabric and afterwards making various coloured 
discharges by mixing the various colours named with the two kinds 
of discharges given on pp. 265 and 266, was published in the Dyer by 
C. F. S. Ruhhg,* which we reprint below : — 

The colours given under the headings 1 and 3 are of course available 
for dyeing the ground colour, while those under 2 and 4 can be used 
for producing the coloured designs on such grounds. 

1. CoLOtfBS Discharged by Ziso Dust. 

ElvLia, — Alkali bines ; the colour is quite discharged. 
Opal blues. 
Soluble blues. 
Guernsey blue. 
Alkali violet. 
Victoria blue. 

Diamine blues ; the results are fairly good. 
Benzo blues. 

RedB, — Chromotrops. 
Amaranth. 
Acid magenta. 
Victoria rubine. 
Victoria scarlets. 
Crystal scarlets. 
Croceines. 
Azo rubine. 

Oranges and YeUows, — 
Orange extra. 
Croceine orange. 
Tropeolines. 
Anthracene yellow C. 
Diamine yellow N. 
Diamine gold. 
Victoria yellow. 

Violet.— FoTwyl violet S 4 B. 

Oreen. — Acid green. 

^i«ii.-Naphthol blacks 1 ^^, ^ ^ discharge with light shades. 
Diamine blacks J 

2. Colours Not Discharged bt Zinc Dust. 

Beds. — Eosines, and allied colours. 
Amaranth (Cassella). 
Safranine. 
Diamine fast red F ; cannot be disharged unless the shade is pale and 

the discharge very strong. 
Diamine scarlet B ; same as the last. 

* TJte Dyer and Calko Printer, Oct. 20, 1893. 
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TtUows, — Milling yellow O. 
Thioflavine T. 
Thioflavine S. 
Phosphine. 
BliiA, — New methylene blue N. 
Chreen. — Naphthol green B. 

3. GoLOUBS Discharged with Tin Gbtstals. 
RedB, — Brilliant scarlets. 

Crystal scarlet. 

Brilliant croceines. 

Azo rubine A. 

Amaranth. 

Archil substitate. 

Milling reds. 

Claret reds. 

Cloth reds. 

Chromotrope. 

Most scarlets. 

Benzo parpurine. 

Diamine red NO. 

Diamine scarlet B. 

Hessian pnrples. 

Azo Fuchsine G. 

Fast red £. 

Azo Bordeaux. 

Azo cochineal. 

Azo eosine. 

Carmoisine B. 
Blues, — Snlphon azurine. 

Brilliant sulphon azurine. 

Benzo azurine. 

Benzo cyanines. 

Benzo blues. 

Diamine blues. 
Oranges and Yellows. — 

Orange extra. 

Croceine oranges. 

Tropeolines. 

Milling yellow 0. 

Diamine yellow N. 

Mikado yellows. 

Azo yellow. 

Victoria yellow. 

Fast yellow. 
Oreens. — ^Diamond green. 

Acid green. i . 

Naphthol green B. 

Diamine green B. 
Violets, — Victoria violets. 
Congo corinth. 
Azo acid violets* 
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Blacks. —Diamond black . 
Victoria blacks. 
New Victoria blacks. 
Diamine blacks. 

Naphthol blacks. Good results with the last two classes of blacks are 
only obtained with light or medium shades. 

4. Dtestuffs not Dischaboed by Tin Cbtstals. 

Ifeda, — Saf ranines. 
Eosines. 
Rhodamines. 
Acid magenta. 
Pyronine. 
Rosinduline GG. 

Oranges and Yellows. — 
Auramine. 
Quinoline yellow. 
Thioflavine S. 
Thioflavine T. 
Primuline. 
Oxyphenine. 
Phosphine. 
Cfreena. — Acid green. 

Fast green bluish. 
Blues. — New blues. 

New methylene blues. 
Fast acid blue B. 
Indophenol. 
Methylene blue. 

Vi^Uts.—YBat acid violet lOB. 
Acid violet 5B and 6B. 
Methyl violet. 
Fast neutral violet B. 

These lists do not pretend to be at all exhaustive^ but simply to 
include such colours as Lave come under the writer's notice as 
possessing the properties in question. 

From the list given above of the behaviour of the various well- 
known colours towards the discharging agents almost any required 
shade may be produced, either for the ground colour or in the 
discharge. 



SECTION III. 

THE PRINTING OF HALF-WOOLLEN GOODS (UNIONS). 

Half-woollen goods, or unions, are composed of cotton and wool, and 
the printing of such fabrics offers considerable difficulty, owing to the 
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widely differing behaviour towards colouring- matters of these two fibres, 
which tends to the production of uneven shades, or, as a printer would 
say, to the production of colours of a " bare " or " unsolid " character. 

If the cloth is printed in the bleached condition — t.e., without any 
preparation previous to printing — the cotton is liable to give the deeper 
shade in the finished print ; hence it is usual to pass the fabric through 
the tin and chlorine prepare, as in the case of pure woollen tissues, to 
overcome this resisting tendency on the part of the wool. If, however, 
the prepare used should be too concentrated, the wool in the mixed 
fabric will attain too dark a shade in the print ; consequently, it is 
absolutely necessary to adjust the strength of the preparing liquor so 
that the two kinds of fibres will take the colour evenly, and this can 
only be ascertained by trials upon fents taken off the pieces to be 
printed. 

The printing colours used are those employed for the printing of 
cotton, comprising the tannic or basic colours, and the substantive 
colours especially, with the use, when necessary, of the adjective steam 
colours ; the two former groups have affinities for both the fibres con- 
tained in union. 

When the basic colours are used, the printing colours are prepared 
in the same way as for cotton, but it is found that the colours are 
rendered brighter, without affecting the fastness of the resulting shades, 
if rather less tannic acid is used than would be advisable if the fabric 
was composed entirely of cotton. 

The substantive colours are used in precisely the same way aa 
described for cotton ; care being taken to avoid the use of alkalies that 
have a destructive action on wool, which points to the use of phosphate 
of soda wherever possible, or a substance similar in nature. 

When the adjective colours are used, they are prepared for printing 
in the same way as for cotton goods, and call for no special remarks. 

After printing, the goods are hung, as in the case of woollen fabrics, 
steamed, and then washed on the large winces used for wool prints, so- 
as to avoid, as far as possible, staining the white parts of the prints by 
the detached and soluble colour. The finished prints are then dried 
on the stentering machine. 
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PAKT V. 



THE FEINTING OF SILK GOODS. 



CHAPTER I. 
THE PRINTING OF SILK GOODS. 

Silk printing has not received the attention in England it deserves, 
the vast bulk of the prints upon silk cloth being produced in France 
or Germany. We believe that there is a fair trade capable of being 
done in this country with these goods, fashions being favourable or 
created by the active *' pushing'' of these prints. The similarity in 
the methods of application of the printing colours between wool and 
silk should be some inducement for the printer of woollen goods to 
take up this branch of the work. We feel sure that, if worked well, 
it would lead to satisfactory financial results. 

Silk tissues when received by the printer are usually bleached or 
scoured, and in this case they merely require scouring and preparing 
before printing. The scouring should always be done by the printer, 
even when the goods have been so treated before arrival at the works, 
as it is a safeguard against uneven or " patchy " results. 

Scouringf the Pieces. — The pieces are carefully worked for a period 
of from one to two hours — according to the weight of the material — ^in 
a solution of olive oil soap at about 95' F., after which they should be 
well washed, and are then ready for preparing. The amount of soap 
required varies from 10 to 15 per cent, upon the weight of the fabric, 
and the soap should be of good quality and quite free from free caustic 
alkali. The soap should always be tested before use for free caustic 
alkali by placing a little calomel — mercurous chloride — on a white 
porcelain tile, and working, by means of a spatula, some of the soap cut 
up into fine slices with it. There should be no trace of blackening or 
darkening of colour if the soap is quite free from caustic alkali ; caustic 
alkalies turn calomel black. The calomel should be prepared by 
precipitating a solution of mercurous nitrate with hydrochloric acid, 
filtering, and well washing the precipitate until it is quite free from 
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free acid ; the precipitate should then be collected and preserved in the 
form of a thin paste in a wide-mouthed glass-stoppered bottle, ready for 
use. It is particularly important that all free acid should be removed 
by washing, because, if any acid remains in the paste, it will neutralise 
the necessarily small quantity of free alkali which may be present in 
the test pieces of soap, and thus mislead entirely. 

Special soaps are made for '' boiling-off " or scouring silks, and one 
of these should be employed. 

Preparing^ the Tissue. — The tissue may be printed upon without 
any previous mordanting or preparation, as, although some colours 
yield equally good results upon unprepared and prepared cloth (and, 
in a few rare cases, better results upon unprepared cloth), by &r the 
larger number of printing colours produce more brilliant and faster 
shades when the tissue has been prepared with tin; hence, as a general 
rule, the pieces are always so prepared before printing. 

The pieces are prepared by working them, after scouring and wash- 
ing, in a solution of either oxymuriate of tin or the so-called 
Bulphomuriate of tin. After they have been thoroughly impregnated 
with the liquor, the pieces are either allowed to remain under the 
sur&ce of the liquor, or wound wet on to a cloth-covered wooden 
centre, and allowed to remain in either condition for two to four hours, 
in order to allow time for the tin to be precipitated or to act upon the 
silk fibre. After the time named has elapsed, the goods are thoroughly 
washed in running water (to remove the excess of preparing liquor and 
all trace of free acid), and dried on the '* stentering " or " tentering " 
machine, and they are then ready for printing. 

The two pi^eparing liquors are made as follows, and are used at the 
strengths given : — 

OxymuruUe Preparing Liquor. 
No. 1. 

1 gallon oxymuriate of tin, 120° Tw., 
60 gallons cold water. 

Place the oxymuriate of tin liquor in the tank, and, as the water is 
running in, stir the whole with a wooden paddle until the tank is filled 
up to the 61-gallon mark. 

SvlphomuriaU Preparing Liquor. 
No. 2. 

2 lbs. tin crystals, 
1^ gallons water. 

Dissolve ; and add slowly 
2 lbs. oU of vitriol, 170' Tw. 
Stir well ; and then add water until the liquor stands at 24* Tw. 

BleachinST Silk Tissues* — Sometimes the pieces, after soaping, as 

described above, are found to be insufficiently bleached to yield a good 

white in the finished print. If this is found to be the case, the goods 

18 
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mitj at this stage, bleached with a solution of peroxide of hydrogen, 
applied as below. 

The Bconred cloth is washed, and then worked backwards and for- 
wards in a stone pit through the bleaching liquor given. When the 
goods are thoroughly saturated, they may be allowed to remain in the 
liquor for three to five hours, and then well washed. The cloth should 
be kept underneath the liquor by throwing a piece of cotton cloth on 
the surface of the liquid and slightly weighting this with pebbles to 
force it just under the solution ; if this is not done the bleaching will 
be incomplete where the cloth is exposed to the air. 

Bleaching Liquor for Silk, 

1 gallon peroxide of hydrogen, 10 vols., 
5 gallona water. 
Mix together; and, just before use, add liquor ammonia cautiously until the 

liquor is slightly alkaline. 

Instead of doing this operation in the pit, as described, the bleaching 
solution may be used stronger — using a less quantity of water — and 
applied to the cloth on the slop-padding machine, passing the goods in 
the open width through the liquor twice. After the pieces have been 
padded, they are wound on to cloth-covered wooden rollers or centres, 
covered up with damp (not wet) cloths, and allowed to lie for about 
iive hours, afterwards being washed as before. 

Pieces which have been bleached are prepared exactly as described 
above before printing. 

Printings the Pattems.-r^^^ printing of the patterns is done, 
principally by hand, by means of blocks having the patterns engraved 
upon them in relief; hence, it is called "block printing'* (see p. 41). 
The printing machine, so largely used for printing upon cotton and 
woollen goods, although used to a certain extent for silk, takes a second 
place in this kind of work, probably on account of the fact that very 
much shorter runs (smaller quantities for one colouring) are usual with 
silk than in the case of cotton goods, and that in printing with the 
machine upon silk there is a far greater tendency for the colours to 
" streak ^ or " smear *' than with the other fibres ; and, as the colours 
can rarely be effectively discharged, there is a larger proportion of 
spoiled pieces. The process of block printing is described on p. 41, 
and it will only be necessary for us to make a remark concerning it. 
Por ''heavy" silks no difficulty will be found to arise when the pieces 
are merely stretched across the printing table and impressed with the 
colours from the blocks (as described) ; but, in the case of very fine, 
light, or " gauzy " silk tissues, it will be found that the fibre adheres 
to the colour block after impression, and causes the piece to become 
.disarranged. In order to overcome this difficulty such tissues are, 
before printing, attached by means of starch paste to a piece of madder 
.bleached oaUco, and this calico accompanies it throughout all the 
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TarionB operations until it is washed, when the starch is washed away 
And the two pieces become separated. 

Styles of Silk Printing^. — There are practically only three styles 
of silk printing, the principal one being the " steam style/' and the 
other two, which are used to a much more limited extent, are known 
as the " reserve " and " discharge " styles respectively. 

The steam style is practically the same in the nature of the 
colouring-matters, the composition of the mixtures used for printing 
and treatment after printing as used for woollen goods ; we, therefore, 
refer the reader to that section of our work for fuller details with 
regard to the shades obtainable and method of treating the goods after 
printing. At the same time, we will give a number of recipes specially 
suited for silk printing made from artificial and natural dyestufis, the 
latter kind being used to a far larger extent in silk printing than for 
woollen goods, owing, no doubt, to the more conservative nature of 
silk printers generally rather than to any superiority of the colours 
themselves. 

Printingr Colours for Silk.— steam style. 

No. 1.— Black 

2 gallons logwood liquor, 14° Tw., 

1 lb. starch, 
34 lbs. British gum. 

Boil ; cool ; and add 
1 J lbs. nitrate of copper, 80* Tw., 

1 lb. nitrate of iron, 80 Tw. 

No, S.— Black. 

1 lb. acid blue black B (Leonhardt), 

1 gallon water. 

Dissolve ; and mix with 

2 gallons British gum solution (10 lbs. per gallon), 

3 lbs. oxalic acid. 

There is quite a large number of acid blacks now made by the various 

colour manufacturers, all of which may be used upon silk in a similar 

manner to the above colour ; they vary in shade from a reddish-black 

to bluish-black. 

No. S.—Grzy. 

1 lb. new fast grey (F. B. & Co.), 
2f gallons water, 

3 quarts acetic acid, 8* Tw. 

Dissolve ; and add to 
6} gallons dextrine thickening. 

No. 4*-^ Violet, 
8 ozs. acid violei, 

1 gallon hot water. 

Dissolve ; jmd add 
2^ gallons dextrine thickening (12 Ibe. per gallon), 

2 pints saturated solution of alum. 
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The acid violets range in shade from a very red shade of violet to 
bluish-violet, thus enabling us to obtain a large number of shades. 
They are practically fast to light and washing. 

No. S.—VioUt, 

2 lbs. azo acid violet (F. B. & Co.)f 
22 gallons water, 

3 quarts acetic acid, 8"* Tw. 

Dissolve ; and thicken with 
64 gallons dextrine thickening. 

No. 6, ^Violet. 

1 lb. formyl violet, S 4 B (Cassella), 
14 gallons water, 

8 lbs. dextrine, 
14 lbs. acetic acid, 8° Tw. 

No, 7, — Bine. 
22 lbs. indigo extract paste, 
j lb. tartaric acid, 

1 gallon water. 

Dissolve ; then add 

5 lbs. ground gnm SenegaL 

Dissolve; and add 

4 lb. alum. 

No. S.'-Blue. 

6 lbs. yellow prussiate of potash, 
2] lbs. tartaric add, 

2 gallons water. 

Dissolve ; cool ; and thicken with 
14 lbs. ground gum Senegal. 
Then add 

5 lbs. ozymuriate of tin, 80** Tw. 

No. S.^Blue. 
2 lbs. fast acid blue B (F. B. & Co.), 

7 gallons water, 
26 lbs. British gum. 

Boil; cool; and add 

2 lbs. vitriol, 15* Tw. 

No. 10.— Blue. 
14 lbs. sUk blue B E S, 
5 quarts water, 

3 pints acetic acid, 12* Tw. 

Dissolve; and add to 
3i gallons dextrine thickening. 

No. 11.— Blue. 
14 lbs. induline 6B, 
12 lbs. British gum, 
3 gallons water, 
3 pints acetic acid, 8* Tw. 
Boil well ; and cool. 
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The finest shades of blue are produced from the artificial coloaring- 
matters ; other recipes for these will be found under WwH Printing, 

No, It, — Qrttn. 
3 gallons Persian berry liquor, 12^ Tw.f 
6 Ibe. Senegal gam* 

Dissolve ; and add 
IJ lbs. indigo extract paste, 
3 ozs. tartaric acid, 
6 ozs. oxymnriate of tin, 80** Tw. 

No, IS, — Ort/en* 
^ lb. solid green, 
2 qnarts acetic acid, 12° Tw., 

2 quarts water. 

Dissolve ; and thicken with 

3 gallons dextrine thickening (10 lbs. per gallon). 

No» 14, — Oreen, 
1 lb. acid green B, 
1 gallon water, 
2} gallons dextrine thickening, 
3 lbs. oxalic acid. 

No. IS,— Yellow, 
3 gallons Persian berry liquor, lO"* Tw., 

1 lb. alum, 

8 lbs. gum Senegal, 
1} lbs. tin salts (stannous chloride). 

No, 16,— Yellow. 
H lbs. naphthol yellow S, 
3 gallons water, 
12 lbs. British gum. 
Boil ; and add 

2 quarts acetic acid, 12° Tw. 

^0. 17.— Pink, 
2 gallons sapan wood liquor, 8° Tw., 
64 lbs. gum Senegal, 
i lb. oxymnriate of tin. 

No, 18,— Cochineal Red. 

5 quarts cochineal liquor, 8° Tw., 
4f lbs. gum, 

^ lb. tin crystals, 
} lb. oxalic acid. 

When dissolved, add 
^ lb. perchloride of tin. 

No, 19.— Red. 

2 lbs. fast red N S (F. B. & Co.), 

3 gallons water, 

3 quarts acetic acid, 12° Tw. 
Dissolve ; and add to 

6 gallons dextrine thickening. 
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No, 20. — Orcmgt, 

2 lbs. annatto, 

3 quarts water, 
1 lb. potash. 

Boil ;• allow to eool ; and add 
i lb. starch, 

1 lb. gum. 

Boil until thickened ; then cooL 

JVo, 21, — Orange, 

2 lbs. orange 11 B, 
2) gallons water. 

Dissolve ; and add to 
6^ gallons dextrine thickening (14 lbs. per gallon). 
Then add 

3 quarts acetic acid, 8° Tw. 

No, 22, — Brown, 

2 quarts peachwood liquor, 26* Tw., 
\\ quarts logwood liquor, 30" Tw., 
li quarts bark liquor, 30° Tw., 

3 quarts acetate of alumina, 18° Tw. 

Mix ; then add 
24 lbs. verdigris, 
1 lb. cream of tartar, 
1 quart water. 
Then add 
14 quarts gum water ( 1 in 2^). 

Recipes 18, 20, and 22 have been taken from A Band-book of Silk 
Dyeing and rrinting, by G. H. Hurst, F.C.S. 

Beserve Style. — Reserves upon silk goods are very difficult to do 
well, the best reserve in general use being a wax reserve or resist, 
which resists the colour when the goods are dyed in a cold dyeing 
liquor. The following extract from a paper by Horace Koechlin * 
summarises the matter very tersely, and we cannot do better than 
reproduce his remarks :— 

''Mastic Beserve. — This was not used, except in block printing, 
until, in 1880, a Lyons firm began to make a roller with very deep lines 
which allowed plenty of colour to be deposited on the tissue. It is 
prepared with : — 

6,000 grammes American resin, 
1,500 grammes tar, 
1,200 grammes yellow wax, 
800 grammes stearine, 
6 to 10 litres paraffin. 

"After printing, the goods are powdered to prevent marking off, 
then hung in a warm place. They are dyed to shade in a cold bath of 

* A communication to the Mulhouse Society taken from The Dyer and Calico 
Printer, April 20, 1894, 
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an aniline colour, adding djestaff as necessary. This operation takes 
from two to four hours, after which they are dried and passed through 
benzine to dissolve the reserve. To fix the colour better the cloth 
should be steamed after the benzine bath. 

" For black, the goods are mordanted in a rust bath (nitro-sulphate 
of iron) and dyed in logwood in the same manner as for cotton. This 
is the time-honoured procedure at Lyons. The metallic oxides have a 
strong affinity for silk, and it is easy to mordant it after printing with 
the mastic reserve. It can be padded, either in acetate of alumina, 
acetate of chrome, or pyrolignite of iron, dried, passed through a chalk 
bath, washed, and dyed in a soap bath with alizarine blue at SO*" C. 

" A dark blue can be got as follows : — 

" The tissue being printed with the mastic is padded in pyrolignite 
diluted with two or three vols, of water ; dried, passed through the 
chalk bath, and dyed with 80' C. with— 

15 grammes alizarine blue (Bayer), 

2 grammes soda crystals, 
10 grammes soap, 

1 gramme bisulphite of soda, 

1 gramme caustic soda, 
2^ litres water (for every metre). 



Wash and soap twice at from 50' to 60** 0. 

^* Tin and Zinc Beserves and Discharges. — The printing is done 
with either acetate of tin or hydrosulphite of zinc. It is easy to colour 
these reserves with methylene blue, phosphine, safranine, <fec. The 
cloth is padded with the tetrazo colouring-matters, steamed and washed. 
The same salts can be used as discharges on tissues dyed with the 
tetrazo colours. For instance, to get a white on a diamine blue ground 
print with — 

1 litre thickeuing, 

1 kilo, zinc, 

^ litre bisulphite of soda. 

"Tartar Emetic Beserve on Tannin Colours. — Koechlin, for 

block printing, uses emetic reserves to which he adds the aniline 

colours. 

White. 

100 grammes tartar emetic, 
1,000 grammes gum, 

i litre tin oxide in paste, 

i litre acetate of magnesia, 
100 grammes sulphate of zinc, 

I litre acetic acid. 

Hed. 

1 litre as for white, 
20 grammes rhodamine extra B, 
10 grammes phosphine. 
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Blue is done with night blue, olive with a mixture of blue and 
phosphine. 

''The tannin colours are padded on with a one-colour machine 
with an impression not giving too much colour. 

Blue. 

1 litre thickening T, 
10 grammes violet 145, 

10 grammes malachite green* 

Thickening T. 

100 grammes tannin, 

2 litre gum, 

I litre acetine, 
^ litre acetic acid, 
25 grammes tartaric acid. 

" Black is got with the blue printing colour, with phosphine added. 
After padding, the goods are steamed and washed. To make the 
colours faster, an emetic bath may be given (as for cotton). It is 
absolutely necessary, in order to make the reserve act well, to add 
plenty of tannin to the colour padded on ; 100 grammes a litre at least 
are necessary. 

" The tannin colours are fixed very well on silk by steaming. They 
are not fixed well in dyeing. Silk mordanted with tannate of anti- 
mony dyes very badly. M. Auguste Romann takes advantage of 
these two facts to produce a red and blue style. He prints with 
methylene blue and tannin, passes through emetic after steaming, and 
dyes cold with ponceau 211. The printed parts remain blue, the 
ground alone is dyed with the red. This property of tannined silk to 
take dye badly is used in dyeing two colours on mixed silk and cotton 
goods. It is a delicate operation." 

The substantive colours can be used for printing silk in the steam 
style, and for this purpose the printing colours are prepared with the 
same assistants, iic, as for cotton (see p. 137), but an easily removable 
thickening, like dextrine, should be used. The thickening material 
should be of such a nature as to leave the fibre by simple washing 
alone, or, at least, by lightly soaping in cold or lukewarm soap solutions. 

Silk pieces dyed with the substantive colours may be printed with 
either the tin or zinc-dust discharges mentioned on p. 210, and thus 
white patterns upon coloured grounds will be obtained ; by using dye- 
stufis along with the discharging substances that will dye upon silk, 
and at the same time themselves resist the action of tin or zinc-dust 
respectively, coloured discharges are produced. The preparation of 
these colours will be found described on p. 212. 

The alizarine and mordaut colours generally are used for silk printing 
to a small extent. The printing colours prepared with this class of 
dyestufis are thickened with dextrine, and they are employed along 
with either a tin, chrome, or alumina mordant ; for tin mordant, a mix- 
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ture of tin crystals or acetate of tin along with tartaric acid is nsed ; 
for chrome, chrome alum and tartaric acid, or tartar, or bisnlphate 
of soda ; for alumina, alum and oxalic acid. 



SECTION 11. 
THE PRINTING OF HALF-SILK TISSUES. 

The fabric known as *' half-silk " is composed of silk and cotton ; owing 
to the different properties of these two fibres, the methods bj which it 
is possible to obtain even prints upon a fabric of this kind are few. 

Practically, there is only one style that can be, or is on the large 
scale, used, and this is exactly the same in principle to that used for 
printing with the basic aniline colours upon cotton. The printing 
colours are made up in exactly the same way, with the exception that 
dextrine is employed for thickening the colours — because this thicken- 
ing washes away readily and leaves the tissue soft to the touch— and 
the subsequent treatment of the printed cloth is precisely the same as 
for cotton. 

Frequently the passage through the fixing solution of tartar emetic 
and chalk is omitted, as the colours are, as a general rule, fixed 
sufficiently by steaming alone. 

Where it is found that washing does not completely remove the 
thickening from the cloth, and, consequently, the tissue, after drying, 
is too stiff on the parts printed, the cloth should be placed in a weak 
infusion of malt, at about 160^ F., for some hours, and then well 
washed and dried. 

Patterns Nos. 69 to 78 show some of the shades obtainable with 
basic colouring-matters upon half-silk; they are all printed from a 
printing colour containing tannic acid, the cloth, after printing and 
drying, being steamed and treated as described above. For fuller details 
with regard to the preparation of printing colours in Basic Colouring- 
Matters see p. 122. 

Pattern No. 69. 

This colour has been printed with cotton blue 4B from a printing 
colour prepared with about the following proportions of ingredients : — 

Cotton Blue, 

1 lb. cotton blue 4B (A. L. k Co.), 
i gallon acetic acid, 8" Tw., 
34 gallons water. 

DiBsolve ; and add 
5 gallons thickening. 

Boil ; and add 
5 lbs. tannic acid, 
i gallon acetic acid, 8* Tw. 
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Pattxbit No. 70. 

Printing Colour, 

7i parts brilliant green crystals (F. B. dc Co.)> 
7i parts auramine U. (F. B. & Co.), 
195 parts water, 
100 parts acetic acid, 0** Tw. 

Dissolve ; and add 
600 parts dextrine thickening (10 Um. per gallon) ; 
Then add 
45 parts tannic acid, 
45 parte acetic add, 9" Tw. 

The pieces, after printing, were steamed far an hour without preBBnre, 
£zed in tartar emetic, washed, and dried. 

Pattbrn No. 71. 

4 lbs. red A 498 (A. L. & Co.), 

4 gallon acetic acid, 8^ Tw., 
3 gallons water. 

Dissolve ; and add 

5 gallons thickening. 

Boil ; and add 
8 lbs. tannic acid, 
1 gallon acetic acid 6** Tw. 

Pattern No. 72. 

Pyronine, 

14 lbs. pyronine G, 
i gallon acetic acid, 8^ Tw., 
34 gallons water. 

Dissolve ; and add 
5 gallons thickening. 

Boil ; and add 
7 lbs. tannic acid, 
4 gallon acetic acid, 8° Tw. 

Pattern No. 73. 

YeUow, 

2 lbs. auramine 11. (A. L. & Co.), 
24 gallons acetic acid, 8"* Tw., 
14 gallons water. 

Dissolve ; and add 
6 gallon, thickening.' 
Boil ; and add 
8 lbs. tannic add, 
4 gallon acetic acid, 8" Tw. 
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Pattern No. 74. 
Orcmge, 

\ lb. acridine orange extra, 

1 pint acetic acid, 8*" Tw., 

7 pints water, 
1} gallons thickening, 
24 lbs. tannic acid, 

1 pint acetic acid, 8° Tw. 

Pattern No. 75. 
Brown, 

This colour was prepared like that used for pattern No. 74, using 
Bismarck brown crystals (A. L. & Oo.) instead of acridine orange extra* 

Pattern No. 76. 
Bordeaux. 

This has been printed from a colour containing 2 per cent» of 
Bordeaux (A. L. & Co.). 

Pattern No. 77. 
Black, 

Printed with 8 per cent, neutral black (A. L. & Co.) in the printing 
colour. 

Pattern No. 78. 
Green, 

3 lb. brilliant green crystals (A. L. ft Co.), 
1 quart acetic acid, 8" Tw., 
1{ gallons water. 

Dissolve ; and add 
2} gallons thickening. 
Boil ; and add 
24 lbs. tannic acid, 
1 quart acetic acid, 8° Tw. 

Half-silk goods are usually steamed in the cottage steamer, some of 
the iron plates at the top being removed, and the holes so formed 
covered over with two layers of blanket. 

Half-silk pieces which have been dyed with the substantive dyestuffs 
can be discharged with the tin and zinc-dust discharges, as used for 
cotton piece goods, both for white and coloured discharges. 
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PART VI- 



. PRACTICAL RECIPES USED IN PRINTING. 

SoitE of the following recipes are illustrated with patterns. Where 
this is the case the number of the pattern is given in each case for 
reference. 

In the following recipes the quantities of each ingredient has been 
calculated for the volume of the finished colour given, but in the daily 
practice of a colour shop it is usual to prepare certain stock or standard 
printing colours, which are used, not only as self-colours, but also to 
prepare the many shades required by mixing these standard colours 
in various proportions ; hence, although many of the colours in the 
following recipes appear of a very complicated nature, their preparation 
in the works is of a much simpler character than would appear at 
iirst sight. This method of giving recipes has been adopted to make 
each recipe complete in itself, and to avoid the necessity of repeated 
reference. 



SECTION I. 

COTTON. 

Recipes for the Pigment Style. 

Bright Blue, 

i pint chrome green paste, 
2i lbs. china blue, 

2 gallons gum tragacanth thickening (4 ozs. per gallon), 
f gallon blood albumen thickening. 

Dark Blue, 

17 lbs. ultramarine blue, 
1 gallon water, 
1 pint Gallipoli or cotton-seed oil, 

3 quarts indigo paste, 25 per cent.^ 
13 gallons blood albumen thickening. 
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Blue, 
i oz. lampblack, 

1 noggin glycerine, 

2 lbs. china blue, 

. 3 noggins glycerine, 
1) gallons gum dragon thickening, 
i gallon blood albumen thickening. 

Roae, 

In this case the colour is not obtained from an insoluble pigment, 

but from erythrosine, one of the resorcine series of dyes. These 

colours hare an affinity for albumen, and when mixed with albumen 

thickening, printed and steamed, they attach themselves to the 

coagulated albumen and thus become bound to the cloth. All the 

resorcine series of dyes can be printed in this way, but they are very 

fugitive to light : — 

4 ozB. erythrosine, 

1 quart water, 

3 quarts albumen thickening. 

Dissolve the erythrosine in the water, and then add the thickening. 

Purple, 

S lb. ultramarine red, 
2 lbs. ultramarine violet, 
H gallons gum tragacanth thickening, 
} gallon blood albumen thickening. 

Claret. 

1 gallon pigment green, 30 i>er cent^ paste, 

2 gallons pigment orange, 60 per cent, paste, 

1 quart methyl violet solution (6 ozs. per gallon), 
1 gallon albumen thickening, 
1 gallon tragacanth thickening. 

Stone. 

1 lb. lampblack, 

2 lbs. dark ultramarine blue, 
2 lbs. light ultramarine blue, 

8 gallons blood albumen thickening. 

Steam Style. 

The following colours are printed upon oleine-prepared doth, 
steamed for an hour, and passed through the open soaper :— 

Black. 

3 gallons logwood liquor, 
H gallons bark liquor, 

7 gallons acetic acid, 4"* Tw., 
1 lb. chlorate of potash, 
9 lbs. starch. 

Boil; and add 
1 gallon acetate of chrome, 28* Tw. 



i^ TEXTILE PRINTING. 

Brown, 

1 gallon berry liquor, .T Tw., 

i gallon peach wood liquor, 8* Tw., 

1 noggin logwood liquor, 8" Tw., 

H lbs. nitrate of copper, 

H lbs. alum. 



li lbs. starch. 



Brown, 



B gallons water, 

2 gallons acetic add, 6° Tw., 

H gallons orange alizarine, 15 per cent., 

3 gallons bark liquor, 13** Tw., 
1 gallon tragacanth thickening, 

18 lbs. starch. 

Boil ; cool ; and add 

1 gallon acetate of lime, 20" Tw., 

1 J gallons acetate of chrome, 20* Tw. 

Chocolate, 

8 gallons logwood liquor, 12° Tw., 

2 gallons sapan wood liquor, 12"* Tw., 
1 gallon nitrate of alumina liquor, 

i gallon bark liquor, 12° Tw., 

4 gallons water, 
17 lbs. starch. 

Boil ; and add 
i lb. chlorate of potash, 
2} lbs. red prussiate of potash. 

Cffiocolctte* 

It gallons bark liquor, 16° Tw., 

3 gallons water, 

1 gallon tragacanth thickening, 
li gallons acetic acid, 12° Tw., 
3^ gallons alizarine (blue shade), 
14 lbs. starch. 

Boil ; cool ; and add 
3 gallons acetate of chrome* 
1} gallons acetate of lime, 

2 Ibi. red prussiate of potash. 

Claret. 
I gallon water. 

3^11)6. starch, 

3 pints acetic acid, 12° Tw., 
3 lbs. bark liquor, 30° Tw., 

li pints colour oil, 

2^ pints tragacanth thickening. 

Boil ; and add 
1} gallons alizarine, 20 per cent 
Cool; and add 
1 gallon acetate of chrome, 28° Tw. 
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Drab. 
2 gallons logwood liquor, 14° Tw., 
1 gallon acetic acid, 8"* Tw., ' 
1 gallon common red liquor, 14° Tw., 
1 gallon bark liquor, 16** Tw., 
1 gallon acetate chrome, 20° Tw. 

4} lbs. tannic acid, 

1 gallon acetic aoid, 8' Tw., 
f gallon water. 

Diasolye ; and add 
6} gallons water, 
7 pints Persian berry extract, 32° Tw., 

7 pints common red liquor, 
lOi lbs. starch. 

Boil ; and add 
9i ozB. brilliant green crystals. 
Print on oleine-prepared cloth, steam, fix, and soap, or loap only, according to 
the treatment required for the other colours on the doth. 

Oreen. 
5 gills water, 

2 gills berry extract, 3.">° Tw., 
1 gill acetic acid, 8° Tw., 

i oz. brilliant green, 

f lb. starch, 

4 ozs. tannic acid. 

Boil ; cool ; and add 

4 ozs. citric acid, 

1 j2[ill acetate of chrome, 23° Tw. 

Oliv\ 
H gallons water, 

1 4 lbs. starch, r 

1 quart Persian berry extract, 48° Tw., 
1 pint logwood extract, 46° Tw., 
1 noggin colour oiL 

Boil ; cool ; and add 
1 quart acetate of chrome, 28° Tw. 

Scarlet. 

5 gallons gum Arabic thickening, 

1{ gallons orange alizarine, 15 per cent., 

H gallons alizarine, 20 per cent., blue shade, 

1 gallon sulphocyanide alumina, 

i gallon acetate of lime, 30° Tw. , 

i gallon acetate of tin. 

Slate, I 

4i gallons Senegal thickening, 
1) gallons wood acid (pyroligneons), 
4 gallons gall liquor, 16° Tw., 

Mix ; and add 
1 gallon iron muriate, 60° Tw., 

8 gallons water. 
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TeUow, 

5 pin til Persian berry extracfc, 56*" Tw., 

3 pints water, 

2 pints acetic acid, 8° Tw., 
2 ozs. tin crystals, 

1 lb. starch. 

Boil ; cool ; and add 
^ noggin acetate of chrome, 20*" Tw., 
i noggin sulphocyanide of alumina, 20** Tw. 

All the following recipes contain basic colouring-matters, and, after 

the pieces have been printed and steamed, they must be fixed with 

tartar emetic. 

Blue, 

5 pints acetic acid, 6^ Tw., 
1^ lbs. starch, 

2 ozs. naphthylene blue G, 
1 oz. methylene blue. 

Boil ; and add 
1 lb. tannic acid, 
1 oz. tartaric acid dissolved in 
i pint acetic acid, 8" Tw. 

Blue, 

1 gallon acetic acid, 12° Tw., 

6 ozs. methyl violet (blue shade), 

4 ozs. brilliant green, 
1^ lbs. starch. 

Boil ; and add 

2 lbs. tannic acid, 

1 quart acetic acid, 12** Tw. 

Then add 
14 gallons gum tragacanth thickening. 

Medium Blue, 
4 lbs. 6} ozB. new blue extra F (Cassella), 

3 lbs. new methylene blue GB, 

4 gallons water, 

i gallon acetic acid, 9** Tw., 
8 gallons thickening. 

Boll ; cool ; and add 
10 lbs. tannic acid dissolved in 
} gallon acetic acid, 9^ Tw., 
i gallon glycerine. 

Blue, 
32 lbs. starch, 

10 gallons water, 

6 gallons acetic acid, 8"* Tw., 

3 lbs. brilliant green, 

3 lbs. methyl violet (blue shade). 

Boil ; and add 
32 lbs. tannic acid, 

6 gallons acetic acid, 8^ Tw. 
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Blue. 

1 lb. brilliant green, 

3 lb. marine blue B, 

1^ gallons acetic acid, 8^ Tw. 
Dissolve ; and add 

6 gallons water, 
10 lbs. starch. 

Boil ; and add 

4 lbs. tannic acid, 

i gallon acetic acid, 8° Tw. 

Blue. 

4 ozs. marine blue B, 

4 ozs. marine blue R, 
1 oz. methyl violet B, 

5 ozs. brilliant green, 

3 gallons water, 

5 lbs. starch, 

7 pints acetic acid, 8° Tw. 

Boil ; cool ; and add 
3} lbs. tannic acid, 

1 quart acetic acid, 8° Tw. , 

2 ozs. tartaric acid. 

Yelloioish- Brown, 

1^ lbs. aniline yellow (Cassella), 

4 gallon acetic acid, 8° Tw. , 
2 gallons water. 

Dissolve ; and add 

6 gallons starch thickening. 

Boil ; then add 

5 lbs. tannic acid, 

\ gallon acetic acid, 8* Tw,' 
Cool ; and strain. 

Oreen, 

5 gallons water, 

4 gallons sumach extract, 

2 gallons acetic acid, 8'' Tw., 

8 lbs. tannic acid, 
14 lbs. starch. 

Boil ; and add 
1^ Ibe. auramine, 
1 lb. brilliant green. 

Dyed Style. 

The following proportions of djestuffs are merely relative, and the 

exact quantity used must be regulated by the area of the cloth covered 

with mordants, the strength of the latter, and the weight of the cloth 

used. In cJl cases, the usual proportions of glue size, and chalk must 

also be added : — 

19 
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Dyt for Chocolate. 

H lbs. alizarine, 
f lb. peach wood, 
i lb. samach. 

ChocoltUe, 
1 lb. chalk, 

3 Ibe. logwood, 

12 lbs. prepared bark, 

4 lbs. sumach, 

1 lb. alizarine (yellow shade). 

Chocolate* 

5 lbs. alizarine, 
15 lbs. sumach, 

60 lbs. prepared bark. 

The following numbers refer to the patterns in Part YII., the par- 
ticulars of the production of which will not be found in the other 
parts of the book : — 

So, 79. —Claret and Yellow on Cotton. 

The blotch colour consisted of : — 

daret. — 1) lbs. cerise la (Cassella), 

2jt gallons acetic acid, 9** Tw., 

3 gallons water, 
1 lb. glycerine. 

Dissolve at the boil ; and add 

4 gallons thickening. 

Boil ; and, when cold, add 

7 lbs. tannic acid, 

i gallon acetic acid, 9** Tw. 

Yellow. — 3 lbs. diamine fast yellow A, 
1} gallons water, 
10 gallons thickening. 

Boil ; and, when cold, add 
1 gallon acetate of chrome, 28"* Tw. 

The cloth should first be prepared with oleine, printed, steamed^ 
fixed, and soaped. 

JVb. 80.— Blue on Cotton. 

The printing colour was composed of 

4 lbs. 6^ ozs. new blue B (Cassella), 

3 lbs. new methylene blue GB, 

4 gallons water, 

\ gallon acetic acid, 9"* Tw., 

8 gallons thickening. 

Boil ; cool ; and add 
10 lbs. tannic acid. 

Previously dissolved in 
i gallon acetic acid, 9* Tw., 
\ gallon glycerine. 
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Print the colour upon oleine-prepared cloth, steam, fix, and soap. 

No. 8L — Dark Blue and Bright Oreen on Cotton. 

Blotch Colour, — 3 IKs. 11 ozs. new blue R (Casiiella), 

4 lb. new methylene blue N, 
I lb. methyl violet BB 720, 
3 gallons water, 
1 gallon acetic acid, 9** Tw., 
1 lb. glycerine, 

1 lb. tartaric acid, 

3 gallons thickening. 

Boil ; cool ; and add 
14 lbs. tannic acid, 

2 gallons acetic acid, 9** Tw. 

Bright Cfreen. — This colour was made by mixing 

1 gallon printing colour A, 

2 gallons printing colour B, 

as given below : — 



Printing Colour A, 

1 lb. brilliant green crystals extra, 

2 gallons water, 

2 gallons acetic acid, 9*" Tw. , 
{ gallon glycerine, 
5 gallons thickening. 

Boil ; cool ; and add 
4 lbs. tannic acid, 
18} noggins acetic acid, 9° Tw. 



Printing Colour B, 
3 lbs. thioflavine T, 
1 gallon acetic acid, 9** Tw. 
7i gallons thickening. 

Boil ; cool ; and add 
6 lbs. tannic acid, 
18} noggins acetic acid, 9* Tw. 



Oleine-prepared cloth should be used, and the printed tissue treated 
in the usual way for tannic colours. 

No. 8i. 

The cloth, in this case, has been printed with the two colours given 
below : — 



Light VioUt. 
2 lbs. fast neutral violet B paste, 
i gallon water, 
i gallon acetic acid, 9° Tw., 
6 gallons thickening, 
i lb. tartaric acid. 

Boil ; cool ; and add 
1} lbs. tannic acid, 
32 ozs. acetic acid, 9° Tw. 



Iktrk Violet. 
16 lbs. fast neutral violet B paste, 
1} gallons water, 

I gallon acetic acid, 9^ Tw., 

1 lb. glycerine, 

1 lb. tartaric acid,* 

3 gallons thickening. 

Boil ; cool ; and add 
14 lbs. tannic acid, 

1 gallon 7 noggins acetic acid, 9* Tw. 



No. 83. — Dark Blue and Orange on Cotton. 

Dark Blue. — This is the same colour as used for pattern No. 8 . 
Orange. — This is produced with tannin orange (Oassella), the follow- 
ing recipe being used : — 
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1 lb. 34 0Z8. tannin orange R paste, 

2 gallons water, 

24 0Z8. acetic acid, 9** Tw. 

Dissolve at the boil ; and add 
4 gallon thickening. 

Boil ; cool ; and add 
2 lbs. tannic acid, 
32 029. acetic acid, 9** Tw. 

Printed on oleine^prepared cloth, steamed, fixed, and soaped. 

No. 84* — Bright Blue and Yellow on Cotton, 
The two following colours were printed upon oleine-prepared cloth^ 
and treated as usual for basic colours : — 



Tellcw, 
24 lbs. anthracene yellow BN, 
li gallons water, 
3 gallons thickening. 

Boil ; cool ; and add 
5 pints acetate of chrome, 28*" Tw. 



Blue. 
I lb. new methylene blue GG, 
H gallons water, 
29 noggins acetic acid, 9** Tw. , 
i gallon glycerine. 
Boil ; and add 
6 gallons British gum thickening. 

Cool ; and add 
5 lbs. tannic acid, 
4 gallon acetic acid, 9** Tw. 

JTo. 85. — This pattern has been mixed with gambine Y mixed with 
red prussiate of potash on oleine-prepared cloth, steamed, and soaped. 

Printing Colour, 

6^ gallons starch paste, 
2^ lbs. gambine Y paste (R.H. ft S.), 
5 lbs. red prussiate in fine powder. 

The yellow is converted into a myrtle shade by the formation of 
some Prussian blue by decomposition of some of the red prussiate. 

No, 86, — Black upon Dyed Cloth. 

The cloth was first dyed in a bath containing, for every 100 lbs. of 
cloth, 

\ lb. diamine gold, 

2 lbs. diamine black B 0, 

i lb. diamine red F. 

After dyeing, the pieces were dried, and printed with a colour pre- 
pared from reduced black, steamed, and washed. 

No, 87. — Rua^n Red, 

The printing colour was composed of a mixture of Bussian red B 
and cutch, prepared by mixing together (in the proportions given) the- 
two standard colours named below. After printing, the pieces are 
steamed, fixed, and soaped ; or they may be soaped or washed only. 
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Standard Colour A. Standard Colour B, | 

4 lbs. Russian red B (Cassella), 25 lbs. cntch, ! 

li gallons acetic acid, 9° Tw., i 24 gallons acetic acid, 9** Tw., i 



li gallons water, 

12} gallons gum tragacanth thickening. 

Printing Colour. 

2 gallons standard colour A, 
1 gallon standard colour B. 



64 gallons water. I 

Dissolve ; and add 
16 lbs. starch, 
2 gallons water, 
i gallon oleine. 

Boil well ; cool to 104° F. ; and add 
2} lbs. chlorate of soda, 
1 gallon acetate of chrome, 28° Tw. 

No. 88. — Briglit Oreen on Cotton. 
The shade is obtained by mixing together printing colours prepared 
from the two basic colouring-matters, new methylene blue G G and j 

thioiiayine T. The colour is printed upon oleine-prepared cloth, 
steamed, fixed, and soaped. 

No. 89. --Dark Blue on Cotton.  

Obtained, in this case, from the basic colouring-matter sold under 

the name of printing blue H paste, shaded with new methylene blue 

and methyl violet. The pieces, after printing, should be treated as is 

usual for tannic colours. ; 

Printing Colour. \ 

11 lbs. printing blue H paste, 
1 lb. new methylene blue N, 
i lb. methyl violet, B B 720, 
i gallon water, 

1 gallon acetic acid, 10^ Tw., 
2i*lbs. glycerine. 

Dissolve at the boil ; and add 

2 gallons starch thickening. 

Boil ; and add 
4 ozs. tartaric acid, in powder. 

Cool ; and add 
7 lbs. tannic acid, 
7 lbs. acetic acid, lO*" Tw. 

FcUtern No. 90. — The cloth, previously prepared with oleine, was ' 

printed with a colour prepared as below, steamed, fixed with tartar 
•emetic, and finished in the ordinary way. 

Indazine M, 

500 grammes indazine M (Cassella), 
2 litres water, 
1 litre acetic acid, 9*" Tw. , 
^ litre glycerine. 

Dissolve ; then add 
3^ litres thickening. 

Boil ; cool ; and add 
1,500 grammes tannic acid, dissolved in 
1,500 ccm. acetic acid. 
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No. 91. — This three-colour pattern has been printed from colours- 
prepared from the following dyestufis : — 

Pale Blue. — From a mixture of diamine sky-blae and diamine green B, usini^ 
sulphate of soda as the asbistant. 

Heliotrope, — Diamine violet N and diamine sky-blae, with the addition of 
phosphate of soda. 

No. 9£. — Three-Colour Pattern on Cotton. 

This pattern illustrates the application of the new substantive 
colours to calico printing. The two shades of red have been obtained 
from diamine fast red F, for the dark shade ; and diamine fast red Y 
with diamine gold, for the pale red. The black is aniline black. All 
the diamine colours are made by Cassella k Co. 

So. 93. — Seven-Colour PaUern on Calico. 

Red— Alizarine red. 

Yellow — Diamine gold. 

Cream — Diamine gold and diamine bronze G. 

Dark Olive — Diamine fast yellow A, diamine bronze G, and diamine 

sky-blue. 

Light Olive — Diamine fast yellow A and diamine sky-blue. 

Brown — Diamine fast yellow A, diamine bronze G, and diamine fast red Fl 

light Blue— Diamine sky-blue. 

This is a good example of the use of direct dyeing colours, all the 
shades (with the exception of the red) being done with them. 

No. 94- — Seven-Colour Pattern on Cotton. 

All the shades in this pattern are produced with substantive dyes,, 
with the exception of the red, which is steam alizarine red« 

No. 96. — Three-Colour Pattern on Cotton. 
Dark Brown— Alizarine steam brown. 

Light Brown — Obtained by using a mixture of substantive colours. 
Red — Diamine fast red F. 

No. 96. — Four-Colour Pattern on Cotton. 
Red — Steam aUzarine red. 

Dark Blue — Steam alizarine Blue S, with chrome. 
Medium Blue— Diamine sky-blue. 
Pale Blue— Diamine sky-blue. 

No. 97. — Black and Grey on Cotton. 
Grey— Diamine black BH. 
Black— Aniline black. 

Nob. 98 and 99.^JSioht- and Six-Colour Patterns on Cotton. 

These patterns are printed, with the single exception of the dark 
brown shade, with the direct cotton colours. We are indebted U> 
Messrs. L. Cassella & Go. for this and many of the other patterns- 
illustrating the use of this class of dyes, patterns Nos. 100 to 109 
showing their use along with some of the older colours. These 
patterns have been printed with the colours mentioned below : — 



[. 



PRACTICAL RECIPES USED IN PRINTING. 



295 



Pattern No. 100. — Three-colour 
effect produced with 

Violet — ^Diamine yiolet N, diamine 
sky-blue. 

Yellow — Diamine fast yellow, bronze 
G, and fast red. 

Brown — Alizarine. 



Pattern No, 101.-^ 

Qrey— Diamine black BH. 

Blue— Diamine sky-blue. 

Yellow— Diamine gold. 

Brown— Diamine bronze G, gold, 
fast red F. 

Prune — Alizarine. 

Black — Steam black. 



Pattern No. i(?^.— The cloth was first dyed with i per cent, of 
diamine yellow N, dried, and then printed with 

Red— Alizarine red with acetate of tin. 
Brown — Alizarine claret. 

Pattern No. lOS.—Dyed first with Pattern No 104.—Djed with. 



1 per cent, diamine sky-blue. 

Printed with 
White — Zinc-dust discharge. 
Black- Reduced black. 



2 per cent, thioflavine S. 

I per cent, cotton brown N. 

i per cent, diamine bronze G. 

Then printed with 

Yellow — Zinc dust discharge. 

Green — Tin discharge with Persian 
berries and brilliant green 
crystals extra. 

Brown — ^Alizarine Bordeaux. 

Pattern No. 105. — The cloth was first dyed with \ per cent, diamine- 
yiolet N, and then printed as No. 104. 



Pattern No. 106.— Dyed with 

1 per cent, diamine green B. 

Printed with 

Buff— Tin discbarge, Persian berries, 
alizarine red. 

Brown — Alizarine Bordeaux. 

Pattern No. 108. 

Dark Brown — Cotton brown N, dia- 
mine gold. 
Light Brown— Same mixture reduced. 
Black — ^Aniline black. 



Pattern No. 107. — Dyed with 

2 per cent, diamine bronze G. 

Printed with 

Pink— Tin discharge, rose Bengale 
X extra. 

Black — Reduced black. 

Pattern No. 109.— Dyed with- 

2 per cent, cotton brown N. 
2 per cent, diamine bronze G. 

Printed with 
Tin discharge. 



SECTION II. 

WOOL. 

Black. 
3 lbs. diamond black F (F. B. & Co.), 
3 lbs. diamond green, 
4- lb. chrysophenine, 
30 lbs. British gum, 
6i gallons water. 
Print on chlored wool, steam an hour without pressure, and wash.. 
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Blue. 

1 lb. 4 0Z8. azine blue (F. B. & Co.), 
2| lbs. dextrine, 
2^ pints water, 

& oza. aoetate of aoda, 

3 ozs. tartaric acid. 



Dark Navy Blue, 
1 lb. chromotrop 6B, 
6 ozs. patent blue, 
2^ lbs. sulphate of alumina, 
1 lb. oxalic acid, 
5 gallons dextrine thickening. 



Natjy Blue, 
1 lb. fast acid violet lOB (F. B. & Co.), 
1 lb. fast acid magenta B, 
1 lb. fast green, 
6 gallons water, 
3 quarts acetic acid, 8"* Tw. , 
30 lbs. British gum. 

This colour should be printed on wool strongly prepared with 

chlorine and tin, and steamed, after well hanging in a damp place. 



Claret. 
K lb. acid violet N, 
IJ lbs. orange II, 
1 lb. oxalic acid, 
5 gallons dextrine thickening. 



Olive Green. 
3 ozs. fast acid violet lOB, 
3 ozs. fast yellow, 
1 pint acetic acid, 8° Tw., 
3^ pints water. 

Dissolve ; then mix with 
J gallon thick dextrine thickening. 
Maroon. 

5 ozs. milling red R (Cassella), 
2 1 ozs. amaranth B (Cassella), 

2 pints water, 
1^ lbs. dextrine, 

10 ozs. acetic acid, 9" Tw. 
Boil ; cool ; and add 
1 pint British gum thickening. 

Print on prepared wool, and steam, &c., as usual. 

Magenta. 

3 lbs. acid magenta, 

3 quarts acetic acid, 8** Tw., 
1 lb. tartaric acid, 
3 gallons water. 

Dissolve ; and add 
35 lbs. dextrine, 
3 gallons water. 

Boil well ; and cool. 

Print on tin-chlorine prepared wool, steam an hour, and wash. 

Orange. 
3 lbs. croceine orange R, 
1 gallon acetic acid, 6** Tw. 
Dissolve ; and add 

6 gallons dextrine thickening. 

Pink. 
1 lb. eosine S extra blue (F. B. & Co.), 
3 quarts acetic acid, 8** Tw., 
^ gallon water, 

7 gallons tragacanth thickening. 
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Dissolve the eosine in the water and acetic acid, then add the 
thickening. This colour may be printed upon either prepared or 
unprepared wool, and is steamed and washed as usual. The shade is 

fuller " on prepared wool. 

Pink, 

8 0Z8. chromotrop 2R (M. L. & B.), 
i gallon acetic acid, 12** Tw., 

2 0Z8. tartaric acid, 
4 gallons tragacanth thickening. 

Reddish- Violet, 

3 lbs. azo acid violet R extra (F. B. & Co.), . 

3 quarts acetic acid, 9** Tw., 
33 Ibe. British gum, 
6^ gallons water. 

Yellow, 

4 gallons best berry liquor, lO"" Tw. , 
16 lbs. dextrine. 

Boil ; cool ; and add 
2 lbs. tin crystals. 

Orey. 

1 gallon logwood liquor, 6° Tw., 
1 gallon thick dextrine thickening, 
10 ozB. nitrate of iron, 80*" Tw. 



SECTION III. 

SILK. 

Black. 

6 ozs. Victoria black, 
2^ lbs. dextrine, 

1 noggin acetic acid, 9^ Tw. , 
3f pints water. 

Boil ; and add 
14 ozs. tartar, 

7 ozs. water. 

Blue, 

6 ozs. alkali blue, 
1 quart water. 

Dissolve ; and mix with 
3 quarts dextrine thickening. 

Dark Blue. 

3 ozs. gallic indigo S, 

1 gallon gum Senegal thickening. 
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Brown. 

4 0Z8. Bismarck brown, 

i gallon water, 

} lb. phosphate of soda, 

1 noggin acetic add, 12" Tw., 

\ gallon thick dextrine thickening. 

PmL 

2 gallons dextrine thickening, 
2 ozs. rhodamine B, 

1^ pints acetic acid, 8* Tw. 

Bright Blue, 

2 ozs. new Victoria blue B, 

3 noggins acetic acid, 12^ Tw., 
3 quarts water, 

4. lbs. dextrine. 
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APPENDIX 



USEFUL TABLES. 

THBRMOMETRIC TABLES, 

SHOWIMO THX AaSIMILATION or THK TaERMOMITEBS IN USS IHROUGHOUT 

THB WOBU>. 



GeUlUB. 


B^umur. 


Fahrenheit. 


GelsiuB. 


R^nmur. 


1 
Fahrenheit. 


100 


80 


2120 


49 


39-2 


120-2 


99 


79-2 


210-0 


48 


38*4 


118*4 


98 


78-4 


208-4 


47 


37*6 


116-6 


97 


77-6 


206-6 i 


46 


36*8 


114*8 


96 


76-8 


204-8 ' 


45 


360 


113*0 


95 


76-0 


203-0 


44 


35-2 


111*2 


94 


76-2 


201-2 


43 


34-4 


109-4 


93 


74-4 


199-4 ' 


42 


33-6 


107*6 


92 


73-6 


197*6 


41 


32-8 


105*8 


91 


72-8 


195-8 


40 


32-0 


104 


90 


72 


194*0 


39 


31-2 


102-2 


89 


71-2 


192-2 


38 


30-4 


100-4 


88 


70-4 


190-4 


37 


29-6 


98*6 


87 


69 6 


188-6 


36 


28*8 


96-8 


86 


68-8 


186*8 


35 


28 


95 


85 


68-0 


185 


34 


27-2 


93-2 


84 


67-2 


183*2 


33 


26*4 


91-4 


83 


66*4 


181*4 


32 


25-6 


89-6 


82 


65-6 


1796 


31 


24-8 


87-8 


81 


64-8 


177*8 


30 


24-0 


86-0 


80 


640 


1760 


29 


23-2 


84*2 


79 


63-2 


174-2 


28 


22*4 


82-4 


78 


62-4 


172 4 


27 


21-6 


80*6 


77 


61-6 


170*6 


26 


20-8 


78-8 


• w 

76 


60-8 


168*8 


25 


20*0 


77*0 


75 


600 


1670 


24 


19*2 


75*2 


74 


59-2 


165-2 


23 


18*4 


73-4 


73 


58*4 


163-4 


22 


17*6 


71*6 


72 


57-6 


161-6 


21 


16-8 


69*8 


71 


56-8 


159-8 


20 


16*0 


68*0 


70 


56 


158*0 


19 


15*2 


66-2 


69 


55-2 


156*2 


18 


14*4 


64-4 


68 


54-4 


154-4 


17 


13-6 


62-6 


67 


53-6 


162-6 


16 


12-8 


60*8 


66 


52-8 


160-8 


15 


12*0 


59*0 


65 


52-0 


149-0 


14 


11-2 


57*2 


64 


51-2 


147-2 


13 


10*4 


55*4 


63 


50-4 


145*4 


12 


9*6 


53*6 


62 


49-6 


143-6 1 


11 


8*8 


51*8 


61 


48-S 


141*8 ' 


10 


8*0 


50-0 


60 


48*0 


140*0 


9 


7*2 


48*2 


59 


47-2 


138*2 


8 


6-4 


46-4 


58 


46*4 


136 4 


7 


5*6 


44-6 


57 


45-6 


134*o 


6 


4*8 


42-8 


56 


44-8 


132-8 


5 


4-0 


41-0 


55 


44 


1310 


4 


3-2 


39-2 


54 


43-2 


129-2 ! 


3 


2*4 


37-4 


53 


42*4 


127*4 


2 


1*6 


36*6 


52 


41*6 


125-6 


1 


0*8 


33*8 


51 


40-8 


123-8 








320 


50 


400 


122-0 
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METRIC SYSTEM OF WEIGHTS AND MEASURES. 

Wbiohts. 



Dbmominations akd Values. 

• 


EQUITALBHC8 
IH USB. 


Namis. 


Number 
of Grammes. 


Volume of the Weight of Water 
at its Maximum Denaity. 


AToirdupols Weight. 


Millier or Tonneau, 

Quintal, 

Myriagramme, 

Kilogramme orKilo, 

Hectogramme, 

Decagramme, 

Gramme, 

Deci^mme, . 

Centigramme, 

Milligramme, 


1,000,000 

100,000 

10,000 

1,000 

100 

10 

1 

1-10 

1-100 

1-1000 


1 cubic metre. 

1 hectolitre. 
10 litres. 

1 litre. 

1 decilitre. 
10 cubic centimetrea. 

1 cubic centimetre. 
1-lOth of a cubic centimetre. 
10 cubic millimetres. 

1 cubic millimetre. 


2204-6 pounds. 
220-46 pounds. 
22 046 pounds. 
2*2046 pounds. 
3*5274 ounces. 
'3527 ounce. 
15*432 grains. 
1 '5432 grains. 
-1543 grain. 
-0154 grain. 



The Convbbsion ov French (Metric) into English Measures. 



1 cubic centimetre 


= 17 minims. 










2 cubic centimetres 


= 34 


»> 










3 






= 51 


»i 










4 






= 68 


f > 


or 1 drachm 


8 minims. 




5 






» 85 


>t 


»i i ff 


25 






6 






= 102 


11 


f f * ff 


42 






7 






» 119 


t» 


ff * ff 


59 






8 






= 136 


>f 


,, 2 drachms 16 






9 






=: 153 


If 


If ^ II 


33 






10 






= 170 


ff 


If ^ ff 


50 






20 






= 340 


>» 


If 5 „ 


40 






30 






= 510 


*> 


„ 1 ounce 


drachm 


30 minims. 


40 






= 680 


9» 


If ^ f» 


3 drachms 


20 „ 


50 






= 850 


»» 


ff * ff 


6 




10 „ 


60 






= 1020 


)l 


„ 2 ounces 


1 




„ 


70 






= 1190 


• > 


If 2 ,, 


3 




50 „ 


80 






= 1360 


>» 


11 2 „ 


6 




40 „ 


90 






- 1530 


>* 


II 3 If 


1 




30 „ 


100 






= 1700 


ff 


11 3 ,, 


4 




20 „ 


1000 






= 1 Utre 


= 


34 fluid ounces nearly. 


or If pints. 




Co: 


KPARIBON 01 


r Hydrometer Scales and Specitic Gravity. 




•Tw. 


•Be. 


Sp. Or. 




•Tw. 


•Be. 




Sp. Or. 







= 


1-000 




69 


39 


^ 


1*345 




4 


3 » 


1-020 




74 


42 


= 


1-382 




8 


6 = 


1041 




84 


45 


s: 


1-421 




12 


9 = 


1-063 




92 


48 


» 


1-462 




17 


12 = 


1-086 




101 


51 


=s 


1-505 




22 


15 = 


1109 




110 


54 


B 


1-551 




27 


18 - 


M34 




120 


67 


= 


1-600 




32 


21 = 


1160 




130 


60 


=: 


1-652 




374 


24 = 


1-188 




141 


63 


= 


1-708 




43 


27 = 


1-216 




153 


66 


= 


1-767 




49 


30 = 


1-246 




166 


69 


= 


1-831 




55 


33 = 


1-277 




180 


72 


= 


1-900 




m 


36 = 


1-310 













Tht TtcaddU degrees are only approximately correct. 
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EuLB. — Subtract 1*000, and divide the remainder by 5. Thus a 
liquid has a specific gravity of 1-31 0, and will mark on the Twaddle 
-scale — 

1 '310 sp. gr. 

1000 



5) -310 



62* Tw. 



To CoKYBRT Degrees on the Twaddle Scale into Specific Gravity. 
Rule.— Multiply by 5, and add lOOO. Thus 62*^ Tw. = 

62* Tw. 
6 



•310 
1-000 



1 '310 speoifio gravity. 



Stbknoth ov Blbachino Powdbr Solutions. 

(Lunge,) 



Speolllc Gravity. 


DegTOM Twaddle. 


Availablb CHLOBINB. 










Grammes per Litre. 


Grains per Gallon. 


1-1155 


231 


71-79 


5025-3 


1-1160 


23 


71-50 


50050 


11105 


221 


68-66 


4806-2 


1-1100 


22 


68-00 


4760-0 


1-1060 


21-2 


66-38 


4573 1 


11050 


210 


64*50 


4515-0 


11000 


20 


6117 


4281-9 


1-0050 


19 


68-33 


4083-1 


1-0900 


18 


66-18 


3862*6 


1-0850 


17 


62-27 


3658*9 


10800 


16 


48-96 


3427-2 


1-0750 


16 


45-70 


31990 


10700 


14 


42-31 


2961-7 


10650 


13 


38-71 


2709-7 


1O600 


12 


35-81 


2506*7 


1-0550 


11 


32-68 


2287-6 


1-0500 


10 


29-41 


2058-7 


1-0450 


9 


26-62 


1863*4 


1-0400 


8 


23-75 


1662-6 


10350 


7 


20-44 


1430-8 


1-0300 


6 


17-36 


1216*2 


1-0250 


5 


14-47 


1012-9 


10200 


4 


11-44 


798*7 


1-0150 


3 


8-48 


593*6 


1-0100 


2 


6-58 


390*6 


1-0050 


1 


2-71 


189*7 


1-0026 


i 


1-40 


98 



The last column is not given by Lunge, but has been calculated from the 
figures in the third column, which also represent the number of lbs. of available 
chlorine in 100 gallons of the solution. 
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Acetate of alumina, 68. 
„ chrome, 70. 
,, tin, 71. 
Acetine blues, 129. 
Acid black, 250. 
blue fast, 276. 
Bordeaux, 263. 
brown, 262. 
chromic, 178. 
colours on cotton, 139. 

,, wool, 247. 
green, 259. 
resist, 196. 
violet, 258, 275. 
Acridine orange, 136. 

„ „ on half -silk, 282. 

,, scarlet, 134. 
Aged aniline blacks, 161. 
Ageing, 42. 

machine, 43. 

„ Mather's steam, 45. 
„ Aniline, 45. 
room, 44. 
Air temperature in ageing, 43. 
„ Humidity of, in ageing, 43. 
Albumen, Bleaching of, 95. 
Blood, 94. 
Egg, 96. 
thickening, 95. 
Alizarine, 108, 181. 
blue, 112. 
„ Brilliant, 113. 
,, Steaming of, 49. 
Bordeaux, 116. 
brown, 112. 
claret, 111. 
chocolate, 175. 
colours on sUk, 280. 
cyanine, 114. 

,, black, 115. 
^reen S, 114. 
mdigo-blue, 114. 
orange. 111, 112, 184. 
on chrome mordants, 183* 
pink, 110, 181. 

Steaming, 49. 



>» 






9f 

» 
»9 
It 
*9 
99 
l» 
99 
91 
>> 
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 » 



fl 



I) 
99 
>« 



Alizarine pink, Resist for, 195. 
red, Dyed, 175, 181. 
,, Steam, 109. 
violet, 111. 
yellow, 116. 
Alkali blues, 256. 
Alkaline chrome mordant, 70. 
,, ,, resist, 197. 

,, violet, 258. 
Alumina acetate, 68. 
„ nitrate, 68. 
„ sulphocyanide, 69. 
Amaranth, 263. 
Ammonia apparatus, 50. 
,, vanadate, 161. 
Analysis of white paste, 161. 
Angular openers for cloth, 9. 
Aniline ageing machine, 44. 
bh&ck, 159 

Aged, 161. 
Resists under, 202. 
Slop-pad, 202. 
Steam, 163. 
Vanadium, 162. 
salts, 160. 
yellow, 136. 
Anisoline, 263. 
Annatto, 278. 
Anthracene brown, 177. 

„ yellow, 177, 262. 

Anthracite black, 251. 
Antidotes and poisons, 302. 
Apparatus, Ammonia, 50. 

,, Blanket washing, 35, 36. 

„ Drying, for printing ma- 

chines, 37. 
,, Hot-air drying, 39. 

Arabic, Gum, 67. 
Arnold's process, 157. 
Arrangement, Roller, in printing ma- 
chines, 34. 
Auramine, 131. 

„ lake, 98. 
„ on half -silk, 282. 
Azo acid black, 252. 

colours on indigo, 235. 

21 



19 
I> 
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Back greys for printing machines, 34. 
Bark, Gold, 105. 
,, Prepared, 105. 
,, Quercitron, 106, 186. 
Barlow kier, 84. 

Basic colours, Discharge for, 198, 199. 
Resists for, 202. 
steam style, 122. 
on wool, 264. 
dyes in the madder style, 187. 
Beaters for soaping machines, 51. 
Becks, Dye-, 58. 

„ Soaping, 54. 
Bengal, Rose, 260. 
Beutz-Edmeston bleaching kier, 92. 
Benzidine puce, 158. 
Benzoazurme, 210. 
Benzo-sky-blue, 194. 
Berries, Persian, 106, 186. 
Berry yellow, 107. 
Bismarck brown, 136, 265, 283. 
Bistre discharges, 232. 

„ dyeing, 232. 
Bisulphite of chrome, 71, 179. 

„ zinc discharge, 210. 

Black, Acid, 250. 
„ Aeed aniline, 161 . 
„ Anzarine cyanine, 115. 
„ Aniline, 159. 
„ ,, Resists under, 202. 

,, ,, Steam, 163. 

,, ,, Vanadium, 162. 

„ Anthracite, 251. 
„ Azo acid, 252. 
„ Brilliant, 253. 
,, Diazo fast, 158. 
,, discharge on Turkey red, 228. 
Dyed, 173, 185. 
Lamp, 06. 
Logwood, 104. 
Naphthol, 249. 
Neutral, 283. 
„ on cotton, 99, 161, 173, 285. 
„ „ dyed cloth, 292. 
„ „ indigo blue, 223. 
„ „ silk, 275, 297. 
„ ,, wool, 295. 
; ,, Paste, 160. 
,, Raising liquor for, 164. 
„ Slop-pad aniline, 204. 
,, Wool printing, 251. 
BUuiket for printing machine, 33. 

,, washing machines, 35, 36. 
Bleach-house washing machine, 87, 
Bleach, Madder, 77. 
Bleaching, 1, 76. 

,, blood albumen, 95. 

cotton, 76. 
kiers, 81. 
„ Barlow's, 84. 
„ Bentz-Edmeston, 92. 
„ Injector, 81. 
„ Mather's, 89. 
„ Pendlebury's, 84. 
silk, 273. 
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Bleaching wool, 241. 

„ powder solutions, Strength 

of, 301. 
Block printing, 41. 
Hlood albumen, 94. 
Blue, Acetine, 129. 

Alizarine indigo, 114. 
,, , S, 112. 
„ Steaming of, 49. 

Alkali, 256. 

Benzo-sky, 194. 

Brilliant alizarine, 113. 

Chrome, 119. 

Coerulein, 119. 

Cotton, 257, 281. 

Dark, on cotton, 284. 

Dark indigo, 144, 220. 

Dianisidine, 156. 

Direct, 118. 

Discharge on indigo, 224. 

Fast, 253, 255. 

Fast acid, 276. 

Keen S, 259. 
damine, 128. 
Indian, 118. 
Indigo, dyed, 190. 

„ Stamping pieces for, 219. 
Methylene, 126. 
Naphthaline, 128. 
Neutral, 128. 
New methylene, 127. 
Opal, 119. 
on cotton, 101, 138, 156, 284, 285, 

288, 289. 
„ silk, 276, 297, 298. 
„ wool, 296. 
Patent, 257. 
Prussian, 101. 
Silk, 276. 

Sky, indigo, 217, 219. 
Solid, 130. 
Spirit, 257. 
T^lrquoise, 128. 
Victoria, 257. 
Water, 256. 
Boil, Ley, 86. 

,, Lime, 81. 
BoUing off silk, 273. 
Bordeaux, Acid, 263. 
„ Alizarine, 11<>. 
„ on half-silk, 283. 
Bowl of printing machines, .34 
Boxes, Colour, 33. 
Brilliant alizarine blue, 113. 
black, 253. 
croceine, 140, 263. 
geranine, 194. 
green, 130, 283. 
ponceau, 261. 
yellow, 261. 
British gnm, 65. 
Bronze discharges, 232. 
Brown, Acid, 262. 

alizarine, Steam, 112. 
Anthracene, 117. 
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Brown, Bismarck, 136, 265, 283. 
Catechu, 165. 
Cutch, 165. 

discharge on indigo, 224. 
Naphthol, 155, 262. 
on cotton, 99, 135, 155, 166, 286. 
„ silk, 278, 298. 
„ wool, 262. 
Pifi;ment, 97. 
Sulphon,262. 
Browning and Grafton's process, 204. 
Brushing machine for greys, 24. 
Buckets for drying cyUnders, 17. 
Buff discharge on indigo, 224. 
Buffing, 191. 

,, machine, 61. 
Buff, Iron, 168. 
,, on cotton, 99. 
Pigment, 97, 99. 
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Canroy, Six brush, 25. 
Capri blue, 128. 
Caseine, 96. 
Castor oil oleine, 73. 

,, „ soap, 75. 
Catechu browns, 165. 
Caustic discharges on Turkey-red cloth, 
230. 
„ indigo blues, 140. 
Chemical action of ageing, 43. 
Chemicking machine, 61, 88. 

„ prints, 237. 
Chest, Drying, for printing machines, 37. 
Chlor or Chlorinated oil, 74. 
Chloramine yellow, 193. 
Chlorate of chrome, 71. 
,, prepare, 171. 
Chlorine prepare for wool, 243. 
Chocolate on cotton, 175, 286. 
Dye for, 290. 
dyed on cotton, 175. 
shades on wool, 263. 
Chrome, Acetate of, 70. 
Bisulphite of, 71. 
blue, 119. 
Chlorate of, 71. 
colours, Resists under, 208. 
Chromate of, 178. 
discharge colour, 208. 
green, 97. 
mordant. Alkaline, 70. 

,, Discharge for, 197. 
mordants, 178. 
orange, 97, 99, 102, 118, 169. 
resist, 197. 
Sulphocyanide of. 71. 
tartrate, 71. 

,, resist, 196. 
yellow, 97, 99, 102, 168. 
„ Steam, 102. 
Chromic acid, 178. 
Chromotrop, 264. 
Chrysamine yellow, 193. 
Citric acid resist, 196. 
Claret, alizarine. Steam, 111. 
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Claret on cotton. 111, 285, 286. 

„ „ wool, 263, 296. 
Clearing the whites of prints, 237. 
Cloth, Black on dyed, 292. 
Cochineal red, 277. 
Coerulein, 120. 

„ blue, 119. 
Colour boxes, 33. 
oil, 74. 
pans, 21. 

-shop machines, 21. 
Colourings, Compound, 236. 
Colours, Basic steam, 122. 

for silk, 275. 

Mineral, 101. 

Mordant, 102. 

Pigment, 94. 

Raised, 167. 

SpringiDg in steaming, 49. 

Straining of, 23. 

Substantive, 137. 

Thickening, 63. 
Compound colourings, 236. 

,, colours, steam style, 147. 

Condensed water in steaming, 49. 
Conical o{)ening rollers, 10. 
Construction of printing machines, 30. 
Continuous stumer, 47. 

„ system of dunging, 57. 
Copper naphthol prepare, iS. 

„ sulphide, 160. 
Cotttige steamer, 46. 
Cotton, Black on, 285. 

Bleaching of, 76. 

blue, 257, 281. 

Blue on, 284, 288, 289. 

blue (Dark) on, 284. 

Brown on, 285. 

Claret on, 285, 286. 

Chocolate on, 286. 

Drab on, 287. 

goods. Bleaching of, 76. 

Green on, 287. 

Olive on, 287. 

Purple on, 285. 

Recipes for printing, 284. 

Rose on, 285. 

Scarlet on, 287. 

Sewing, unsuitable, 8. 

Slate on, 287. 

Stone on, 285. 
„ Yellow on, 288. 
Cottonseed oil, 74. 
Croceine, Brilliant, 140, 263. 
Cutch browns, 165. 
Cutting indigo-blues, 221, 225. 
Cyanine, Al^rine, 114. 

,, „ black, 115. 

Cylinder drying machine, 14, 18. 
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Dark blue on cotton, 284. 
Dextrine, 66. 
Diamine violet, 138. 
Dianisidine blue, 156. 
Diazo compounds, 151. 
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Biazo fast black, 158. 
Dinitrosoresorcine, 185. 
Direct bine, 118. 

,, colours, Discharges on, 209. 
,, indigo printing, 140. 
,, scarlet, 194. 
,, yellow, 194. 
Discharge styles, 195. 

Tin, 211. 
Discharges on basic colours, 198, 199. 
„ bronze, 232. 
„ bistre, 232. 
„ chrome mordants, 208. 
,, indigo, 214. 
„ silk, 27*^. 

,, substantive dyes, 209. 
„ tannin mordants, 198. 
Turkey red, 227. 

„ Caustic, 230. 
„ wool, 265. 
,, Zinc, on silk, 279. 
Doctors of printing machines, 28. 

,, Preparing the, 29. 
Dollies, 57. 

Double muriate of tin, 72. 
Drab on cotton, 287. 
Dragon, Gum, 66. 
Driving printing machines, 30. 
Drying apparatus for printing machine, 

37. 
„ ,, chest, 37. 

„ cylinders, 14. 
„ machines, 14. 

„ Vertical, 18. 
„ Wheel, 18. 
,, pieces after printing, 37. 
Dunging, 176. 

,, liquors, 176. 
,, machines, 56. 
Duplex printing machines, 39. 
Dye-becks, 68. 
,, for blacks, 185. 
„ for chocolates, 290. 
„ for reds, 182. 
,, -house washing machine, 61. 
Dyed cloth, Black on, 292. 
„ colours. Resists under, 206. 
,, pink, 181. 
,, red, 181. 
„ style, 170, 289. 
Dyeing bistre, 232. 

„ Turkey reds, 227. 
Dyes, Basic, in madder style, 187. 






Egg albumen, 96. 

Emetic, Tartar, fixing liquor, 124. 

„ ,, reserves on silk, 279. 

,, ,, „ cotton, 198. 

Engraved rollers, 30. 

„ ,, Forcing machine for, 

31. 

„ ,, Washing, 41. 

Erythrosine, 139. 
Expanding rollers, 10. 
Experiments on steaming, 49. 



Extract of indigo, 276. 
Extractors, Hydro-, 12 



Fast acid blue, 276. 

,, black, Diazo, 158. 

„ blues, 253, 255. 

„ grey, 136, 275. 

„ red, 260, 277. 

„ yellow, 262. 
Finishing oleine for reds, 182. 
Fixing basic colours, 124. 

„ liquor, 124. 
„ „ Purple, 174. 
„ machine, 50. 
Flour, 67. 
Fluorescein colours on cotton, 139. 

,, yellow, 261. 

Flushing rollers for soapers, 54. 
Forcing machine for rollers, 31. 
Formyl violet, 258, 276. 
Furnishers for printing machines, 29. 



Gallipoli olive oil, 74. 

Galls, Nut, 107. 

Gambines, 117. 

Gas singeing machine, 81. 

General remarks on steaming, 48. 

Geranine, Brilliant, 194. 

Glucose prepare, 145. 

Gold, Steam, 105. 

Grafton and Browning's process, 205. 

Gravity, Specific, 301. 

Green, Acid, 259, 277. 

Alizarine, S, 114. 
Blue, S, 259. 
Brilliant, 130, 283. 
Chrome, 97. 
discharge on indigo, 224. 

„ Turkey red, 229. 

Guignet's, 99. 
„ Guinea, 259. 
„ Light, 259. 
„ Methylene, 131. 
„ Naphthol, 259. 
„ on cotton, 99, 130, 287. 
on half-Bilk, 282, 283. 
on silk, 277. 

shades, dyed on cotton, 1S8, 190. 
Solid, 131, 185, 277. 
Sulpho, 259. 
Grey, Fast, 136. 
,, New fast, 275. 
„ sour, 86. 
,, Sterosine, 120. 
Greys, Back, for printing machines, 34. 
„ on cotton, 99, 136. 
„ on silk, 275. 
„ on wool, 264, 297. 
Grinding machine for indigo, 142. 
Guignet s green, 99. 
Guinea green, 259. 
Gum Arabic, 67. 
„ British, 65. 
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Gum dragon, 66. 
Senegal, 67. 
tragacanth, 66. 
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Half-silk, Green on, 282. 

Printing of, 281. 

Red on, 282. 
Half-wool, Printing of, 270. 
Hand printing with blocks, 41. 
Hanging room for pieces, 44. 
Hanging woollen prints, 245. 
High-pressnre steamers, 47. 
Hydro-extractors, 12. 

Ice colours, 150. 

, , Resists under, 201. 

Indamine, 134. 

„ blues, 128. 
Indazine, 129, 293. 
Indian blue, 118. 

,, yellow, 262. 
Indigo, 141. 

y, Azo colours on, 225. 
I, Black on dyed, 223. 
blue. Alizarine, 114. 
blues. Cutting, 221, 225. 
blue. Dark, 144, 220. 

,, Stamping pieces for, 219. 
Cutting, 225. 

,, liquor, 225. 
„ dipping, 214. 

„ „ Stamping piece8for,2l9. 

„ Direct printing of, 140. 
,, Discharges on, 214. 
„ Dyed, 190. 

Extract of, 276. 
Green discharges on, 224. 
Grinding machine for, 142. 
Ground, 96. 
Methylene, 128. 
Red discharge on, 223. 
reducing, 215. 
Red under, 200. 
Resists under, 199. 
salt, 149. 

Schlieper and Baum's, process, 
140. 
„ sky-blues, 217, 219. 
steam style, 140. 
Synthesis of, on fibre, 149. 
Thickenings for, 143. 
vats, 216. 

White discharge on, 222, 223. 
Yellow under, 200. 

„ discharge on, 224. 
Indulines, 253, 255, 276. 
„ Printing, 130. 
Injector kiers, 81. 
Iron bufif, 168. 

Rallb's indigo salt, 149. 
Kay's process, 206. 
Kiers, Barlow's, 84. 
„ Bleachins, 81. 

Bents- Eomeston's, 92. 



Kiers, Injector, 81. 
Mather's, 89. 
Pendlebury's, 84. 
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Lakes, 98. 

,, Auramine, 98. 
Lampblack, 96. 

Lapping the printing bowl, 28. 
Ley boil, 86. 
Light green, 259. 
Lime boil, 81. 
Liquor, Dunging, 176. 

Fixing, 124. 

Indieo cutting, 225. 

Purple fixing, 174. 
Logwood, 103. 

black, 104, 185. 
,, slate, 104. 
Low-pressure steamers, 47. 
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Machikb, Ageing, 43. 
Ammonia, 50. 
Brushing, for greys, 24. 
Buffing, 61. 
,, Cottage steaming, 46. 
Chemicking, 61. 
Drying, 14. 
Dunging, 56. 
Duplex printing, 39. 
Dye-house washing, 61. 
Forcing, for copper rollers, 31. 
Gas singeing, 81. 
High-pressure steaming, 47. 
Indigo grinding, 142. 
Low-pressure steaming, 47. 
Open soaping, 50. 

„ ,, Speed of, 51. 

Plate singeing, 79. 
Preparing, 61. 
Portable sewing, 6. 
Printing, 26. 

Arrangement of 
rollers in, 34. 

Back -greys for, 34. 

Blanket for, 33. 

Bowls of, 34. 

Colour boxes for, 33. 

Construction of, 30. 

Drying apparatus 
for, 37. 

Hot-air drying for, 
39. 

Workmen for, 34. ' 

Yarn, 41. 
Roller singeing, 78. 
Sewing, 5. 

„ by power, 7. 
Shearing, 25. 
Slop-padding, 57. 
Squeezing, 12. 
steaming, Continuous, 47. 

,, Cottage, 46. 
Stentering, 19. 
Straining, 24. 
Tentering, 19. 
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Machine, Winding, for pieces, 47. 
„ Yam printing, 41. 



Machinery, Fixing, 60. 
,, Soaping, 50. 
,, Steaming, 46. 
Madder bleach, 77. 
„ style, 170. 
Magenta, 1.32. 

„ on wool, 263, 296. 
Marks caused by thickening, 49. 

„ Rail, in steaming, 49. 
Maroon on wool, 296. 

,, Vacanceine, 153. 
Malting prints, 237. 
Mastic reserve on silk, 278. 
Mather's ageing machine, 45. 

„ bleaching icier, 89. 
Measures, Tables of, 300. 
Methods of printing, I. 
Methyl violets, 135. 
Methylene blue, 126. 

„ „ New, 127. 

,, green, 131. 

,, indigo, 128. 

MUling yellow, 262. 
Mineral colours, 101. 
Mordant, Alkaline chrome, 70. 
Chrome, 178. 
colours. 102. 
Red, 171, 226. 
Mordants, 2, 68. 
Muriate of tin. Double, 72. 
Myrabolams, 186. 
Myrtle shades, Dyed, 188. 

Napi'HOL black, 249. 

„ brown, 155, 262. 
colours, 150. 

Formation of, 151. 
Resists under, 201. 
green, 259. 
prepares, 152. 

Copper, 155. 
yellow, 277. 
Naphthaline blue, 128. 
Naphthylamine puce, 164. 
Natural gums as thickeners, 67. 
Neutral black, 283. 
blue, 128. 
red, 133. 
New fast grey, 136. 

„ methylene blues, 127. 
Nigrosine, 253, 264. 
Nitrate of alumina, 68. 
Nitro-alizarine, 111. 
Nut galls, 107. 

Oil, Chlorinated, 74. 

„ Colour, 74. 

„ Cottonseed, 74. 

„ Olive, 74. 

„ „ oleine, 73. 

„ Soluble, 75. 
Oleine, 73. 
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Oleine for reds, 182. 
,, prepare, 103. 
Olive oil, Oallipoli, 74. 
,, oleine, 73. 
on cotton, 287. 
on wool, 296. 
Opal blue, 219. 
Open soapers, 50. 
Opening cloth, 8. 
Orange 11 B, 259, 278. 
Orange, Acridine, 136, 282. 

Alizarine, 111, 112, 184. 

Annatto, 278. 

Chrome, 97, 99, 112, 118. 

on cotton, 99, 111, 118, 135, 169. 

OD silk, 278. 

on wool, 296. 
Oxalate of tin, 72. 
Oxide of tin pulp, 72. 
Oxymuriate prepare, 273. 

Pad aniline blacks, 204. 

„ shades on cotton, 191. 
Padding machine. Slop-, 57. 

,, style, 191. 
Pans, Colour, 21. 
Paranitraniline red, 154. 
Paste, Black, 160. 
„ White, 160. 
Pattern, Shading to, 238. 
Peach wood, 187. 

Pendlebury's bleaching kiers, 84. 
Persian berries, 106, 186. 
Fhosphine, 136. 
Pieces, Stamping, 77. 

„ Winding-on, for steaming, 47. 
„ Malting, 237. 
Pigment brown, 97. 
buff, 97. 
colours, 94. 

Printing, 100. 
Steaming, 100. 
Reduction for, 95. 
style. Recipes for the, 284. 
Pmk, Alizarine, 110, 181. 

,, Steaming, 49. 
,, Resist for, 195. 
Erythrosine, 139. 
„ on silk, 277, 298. 
„ on wool, 263, 296, 297. 
Plate singeing machine, 79. 
Poisons and antidotes, 302. 
Ponceaux, Brilliant, 2dh 
Practical recipes for cotton, 284. 
Prepare, Chlorine, 243. 
Chlorate, 171. 
Copper naphthol, 155. 
Glucose, 145. 
Naphthol, 152. 
Oleme, 103. 
Oxymuriate, 273. 
Tin, 245. 
Tin-chlorine, 245. 
Sulphomuriate, 273. 
Prepared bark, 105. 
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Preparing cloth, 1, 103, 243, 273. 
cotton, 103. 
machine, 61. 
silk, 273. 
„ wool, 243. 
Pressure bowls of printing machines, 
34. 
steamers. High, 47. 
„ Low, 47. 
Primrose yellow on cotton, 99. 
Principle of printing machine, 26. 
Printing, Block, 41. 
cotton, 76. 
half-silk, 281. 
half- wool, 270. 
Hand, 41. 
indnlines, 130. 
machines, 26. 

Arrangement of the 

rollers on, 34. 
Back-greys for, 34. 
Blankets for, 33. 
Bowls of, 34. 
Chest drying appar- 
atus for, 37. 
Colour boxes for, 

33. 
Construction of, 30. 
Doctors for, 28. 
Driving, 30. 
Drying apparatus 

for, 37. 
Duplex, 39. 
Furnishers for, 29. 
Hot-air drying for, 

39. 
Lapping the bowls 

01,28. 
Preparing doctors 

for, 29. 
Principle of, 26. 
Workmen for, 34. 
Yam, 41. 
Methods of, 1. 
pigment colours, 100. 
rollers, 30. 

,, Washing, 41. 
sUk, 272. 
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wool, 240. 
Prints, Chemickiug, 237. 

„ Malting, 237. 
Process, Arnold's, 157. 

Grafton and Browniug's, 205. 
Kay's, 206. 

Kivett and Scott's, 159. 
Prussian blue, 101. 
Puce, Benzidine, 158. 

„ Naphthylamine, 164. 
Pulp, Oxide of tin, 72. 
Purple, Dyed, 174. 

„ fixing liquor, 174. 
,, on cotton, 174, 285. 
Pyronine, 134, 282. 

on half -silk, 282. 
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Quercitron bark, 105, 186. 
Quinoline yellow, 261. 

Rail marks in steaming, 49. 
Raised colours, 167. 
Raising liquor for blacks, 164. 

buff, 168. 
orange, 169. 
yellow, 168. 
Recipes for cotton, 284. 

„ „ pigment style, 284. 
,, „ steam style, 285. 
Red, Alizarine steam, 109. 
Cochineal, 277. 
discharge on indigo, 223. 
Dye for, 182. 
Dyed, 175, 181. 
Fast, 260, 277. 
liquor, 171. 
mordant, 226. 
Neutral, 133. 
Oleine for, 182. 
on half-silk, 282. 
on wool, 260. 
Paranitraniline, 154. 
Russian, 292. 
Turkey, Discharges on, 226. 

, , Cau Stic discharges on, 230. 
Vermilion, 97. 
Reducing indigo, 215. 
Reduction for mdigo, 145. 

,, ,, pigment colours, 95. 

Reserves, Mastic, on silk, 278. 
on silk, 278. 

Tartar emetic, on cotton, 198. 
„ ,, on silk, 279. 

Resist, Chrome, 197. 

Citric acid, 196. 
for alizarine pink, 195. 
Red, 207. 
styles, 195. 

Tartrate of chrome, 196. 
Resists under aniline black, 202. 
basic colours, 197. 
chrome colours, 208. 
dyed colours, 206. 
ice colours, 201. 
indigo, 199. 
„ Red, 200. 
„ Yellow, 200. 
naphthol colours, 201, 
pad aniline black, 204. 
Rhodamine, 133, 263, 264. 
Rivett and Scott's process, 159. 
Roller singeing machine, 78. 
Rollers, Arrangement of, on printing 
machine, 34. 
Conical opening, 10. 
Crush or paste, 34. 
Expanding, 11. 
Flushing, 54. 
for yarn printing, 41. 
Printing, 30. 
Washing room for, 41. 
Room, Ageing, 44. 
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Room, Hanging, 44. 

„ Roller washing, 41. 
Hose Bengal, 263. 

„ on cotton, 285. 

,, shades on wool, 263. 
Rosenstiehrs experiments on steaming, 

49. 
Russian red, 292. 

Safranine, 1.34. 
Salts, Aniline, 160. 
Sa()anwood, 187- 
Scale, Twaddle, 301. 
Scarlet, Acridine, 134. 
Direct. 194. 
on cotton, 287. 
„ wool, 260. 
Schlieper and Baum's indigo process, 140. 
Scooring, 1. 

silk, 272. 
,, wool, 240. 
Scutchers for opening cloth, 8. 
Senegal, Gum, 67. 
Sewing cotton, unsuitable, 8. 
machines, Donkey, 5. 
„ Portable, 6. 
,, Power, 7. 
Shades, Influence of thickenings on, 63. 

„ Pad, 191. 
Shading to pattern, 238. 
Shearing machines, 25. 
Silk, Black on, 297. 
,, blue, 276. 

Blue on, 276, 297, 298. 
Bleaching, 273. 

„ Liquor for, 274. 

BoUing-oflE; 273. 
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I] Brown on, 278,298. 
„ Colours for, 275. 
,, Green on, 277. 
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half, Printing, 281. 
Mastic reserve for, 278. 
Orange on, 279. 
„ Pink on, 277, 298. 
Preparing, 273. 
Printing, 272. 
„ „ styles, 275. 

„ Reserves on, 278. 
,, Scouring, 272. 
„ Tin discharges on, 279. 
,, Yellow on, 277. 
Singeing, 77. 

machine. Gas, 81. 
,, Plate, 79. 
„ Roller, 78. 
Single tank soaper, 56, 
Sky-blues, Indigo, 217. 
Slate, Logwood, 104. 
,, on cotton, 287. 
Slop-padding machine, 57. 
Soap, Castor oil, 75. 
Soapers, Open, 50. 

,, Single tank, 56. 
Soaping becks, 54. 

,» machine. Beaters for, 51 « 
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Soaping machine. Speed of, 51. 

„ machinery, 50. 
Solid blues, 130. 

„ green, 131, 185, 277. 
Soluble oil, 75. 
Solution, Vanadium, 161. 
Solutions of bleaching powder. Strength 

of, 301. 
Sour, Grey, 86. 
Specific gravity tables, 301. 
Speed of soaping machine, 51. 
Spirit blues, 257. 
Springing of colours, 49. 
Squeezing machine, 12. 
Stains in steaming, 49. 

,, Water, during steaming, 49. 
Stamping pieces, 77. 

„ „ for indigo dipping, 219. 

Standard bark colour, 105. 
Stannate prepare, 245. 
Starch tannic colours, 65. 
Starches, 64. 
Steam aniline black, 163. 
alizarine red, 109. 
black, 104. 
,, chrome orange, 102. 
„ yellow, 102. 
gold, 105. 

fink, 110. 
'nissian blue, 101. 
red, 109, 110. 
slate, 104. 
style, acid colours, on cotton, 139. 

Basic colours in, 122. 

Compound colours in, 147. 

Fluorescein colours in, 139. 

Indigo, 140. 

Mordant colours in, 102. 
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„ Mineral colours in, 101. 

,, Pigment colours in, 94. 
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Recipes for, 285. 
Substantive colours in, 137. 
yellow, 107. 
Steamers, Cottage, 46. 

Continuous, 47. 
High-pressure, 47. 
Low-pressure, 47. 
Testing steam in, 50. 
Steaming alizarine blue, 49. 
„ pinks, 49. 
colours. Springing during, 49. 
General observations on, 48. 
machinery, 46. 
pigment colours, 100. 
Kail marks in, 49. 
Rosenstiehl^s experiments on, 
49. 

Steaming stains by springing of colour, 

49 
,) ,, water, 4ii. 
Volatilisation of colours in, 49. 
Winding-on for, 47. 
woollen prints, 246. 
Stentering machines, 19. 
Sterosine grey, 120. 
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Stone on cotton, 285. 
Straining colours, 23. 

,, machine, 24. 
Style, Direct printing, 3. 
Discharge, 4, 195. 
Dyed, 170, 289. 
„ Madder, 3, 170. 
,, of printing, 3. 
,, Padding, 191. 
„ Pigment, 3, 284. 
„ Resist, 3, 195. 
„ ., Pad, 4. 
„ Silk printing, 275. 
„ Steam, 94, 285. 
Substantive colours, 137. 

„ on silk, 280. 
dyes. Discharge on, 209. 
Sulphide of copper, 160. 
Sulpho green, 257. 
Sulphocyanide of alumina, 69. 
,, „ chrome, 71. 

Sulphomuriate prepare, 27*3. 
Sumach, 107, 186. 
Synthesis of indigo on fibre, 149. 
System of dunging, 57. 

Tables, poisons and antidotes, 302. 
,, tnermometer, 299. 
„ weights and measures, 300. 
Tannic colours, steam style, 122. 
,, dyed ,, 187. 
mordant. Discharge for, 198. 
starch colours, 65. 
Tartar emetic fixing liquor, 124. 
,, ,, reserve on cotton, 198. 
„ ., ,, on silk, 279. 

Tartrate of chrome, 71. 

„ ,, ,, resist, 196. 
Tartrazine, 261. 
Testing steam in steamers, 50 
Thermometer tables, 299. 
Thickeners, Influence of, on shade, 63. 

,, Starches as, 64. 

Thickening, Albumen, 95. 

British gum for, 65. 
colours, 63. 
Dextrine for, 66. 
Flour for, 87. 
for indigo, 143. 
FraclAire of, during steam- 
ing, 49. 
Gum tragaconth for, 66. 
materials, 63, 143. 
Natural gums for, 67. 
wool colours, 248. 
Thiocarmine, 257. 
Thioflavine, 132. 
Tin, Acetate of, 71. 
,, -chlorine prepare, 245. 
„ discharge, 211. 

„ for silk, 279. 

„ „ wool, 265. 

Double muriate of, 72. 
,, Oxalate of, 71. 
„ Oxide of, pulp, 72. 
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Tin prepare, 245. 
Tinting, 191. 
Traeacanth ^m, 66. 
Turkey red discharges, 226. 
T'urquoise blue, 128. 
Twaddle scale tables, 301. 

Ultramarine, 96. 

Uneven shades in woollen prints, 25 

Union, Printing of, 270. 

Vacanckink colours, 150. 
,, maroon, 153. 

Vacuum valves, 17. 

Valves, V^acuum, for drying cylinders, 17. 
Vanadate of ammonia, 161. 
Vanadium aniline black, 162. 

,, solution, 161. 

Vats, Indigo, 216. 
Vermilion, 97, 99. 
Victoria blue, 257. 
Violet, Acid, 258, 275. 
„ Alkaline, 258. 
,, Alizarine steam. 111. 
,, Azo acid, 277. 
,, Diamine, 138. 
„ Fonnyl, 258, 276. 
,, Methyl, 135. 

on cotton, 111, 135, 1.3S. 
„ silk, 276. 
,, wool, 297. 
Volatilisation of colours in steaming, 49. 
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Washing apparatus. Blanket, 35, 36. 
machine, }$leach-house, 87. 

• ,f Dye-house, 61. 
printing rollers, 41. 
piecesprinted with indigo, 146. 
room tor rollers, 41. 
woollen prints, 246. 
Water blues, 256. 

,, Condensed, during steaming, 49. 
Weights, Tables of, 300. 
Wheel drying machine, 18. 
White paste, 160. 

,, Analysis of, 161. 
resist under basic colours, 198. 
on indigo dyed goods, 222, 223. 
Whites, Clearing, 237. 
Winding machine for pieces, 47. 
Winding-on for printing, 2. 

,, ,, steaming, 47. 
Wood, Log-, 104, 185. 
„ Peach, 187. 
,, Sapan, 187. 
Wool, Basic colours on, 264. 
Black on, 293. 
Bleaching, 241. 
blue, 257. 
Blue on, 296. 
colours. Thickening, 248. 
Claret on, 296. 
Discharges on, 265. 
Grey on, 297. 
Magenta on, 296. 
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Wool, Maroon on, 296. 

Navy blue on, 296. 

Olive-green on, 296. 

Orange on, 296. 

Pink on, 296, 297. 

Preparing, 243. 

printing, 240. 

„ black, 261. 

prints. Hanging, 245. 

Scouring, 240. 

Tin discharge on, 265. 

Violet on, 297. 

Yellow on, 297. 

Zinc discharge on, 266. 
Workmen for printing machines, 34. 

Tarn printing machines, 41. 
„ Printing rollers for, 41. 
Yellow, Alizarine, 116. 

Aniline, 136. 

Anthracene, 117, 262. 

Berry, 107. 

Brilliant, 261. 

Chloramine, 193. 
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Yellow, Chrome, 97, 102. 
Chrysamine, 193. 
Direct, 194. 

discharge on direct colours, 211. 
,, indigo, 224. 

,, Turkey red, 228. 

Fast, 262. 
Fluoresceine, 261. 
Indian, 262. 
Milling, 262. 
Naphthol, 277. 
on cotton, 131, 168, 287. 

„ half-silk, 282. 

„ silk, 277. 

,, wool, 297. 
Primrose, on cotton, 99. 
Quinoline, 261. 
resist under indigo, 200. 
shades on wool, 261. 
Steam, 107. 

Zinc discharge, 210. 

for wool, 266. 
on silk, 279. 






BELL <b BAIN, LIMITK», PRINTERS, OLASOOW. 



PATTERNS. 



SECTION I.— PATTERNS PRINTED ON COTTON. 



No. 1. 


No. 2. 


Anthracene Vellow B N (CMaallft). 


Steroaine Grey (R, H. ft S.). 


(See p. 1 17). 

1 


(S«e p. 121). 


No. 3. 


No. 4. 


Alizarine Cyuine Blaclc C, (F. R. ft Co.). 


(hrome Onwg* (F. B. ft Co.). 


(S«p. 115). 


(Se«p. 118). 
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No. 6. 


No. 6. 


New Methylene Blue G B (Cas^elU). 


New Methylene Bla« 3 R (CasselU). 



PATTERNS PRINTED ON COTTON. 



No. 7. 
Capri Blue (J O N (A. L. 4 Co.). 



No. 8. 
TurquoUe Blue G (F. B. t Co.). 



PATTERNS PRINTED ON COTTON. 



No. 13. 


No. 14. 


Brilliant Oreen (A. L._ 4 Co.). 


f 1- 


(See p. 130). 




A 






/' 


No. 16. 


No. 16. 


Auramine {A. L. k Co.). 


ThioSavine T (CmmU*). 


(See p. 131). 


(See p. 13^. 


 - t^ ' . 




No. 17. 


No. 18. 


MftgenU Diamond Lwge CryiUls B 


Keutral Red Extra (Cauellal. 



PATTERNS PRINTED ON COTTON. 



No. 18. 
Pyronine U {A. L. k Co. )■ 



Acridine Scarlet 3 R (A. L. ft Co.). 
(See p. 134). 



SafranineS, No. 150 (CmmIU). 
(See p. 131). 



No. 22. 

Safranine a O 8 (Cauellm). 



PATTERNS PRINTED ON COTTON. 



No. 2&. 


No. 26. 




AnUine YeUow (CaueUk). 


PhMphine 1 1 A (CacMlls). 


(See p. 136). 


(Seep. 136). 
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No. 27. 


No. 2B. 


Acndine OniDg« N (A. L. & Co.). 


New F»t Grey (F. B. k Co.). 


(See p. 136). 


(Seep. 136). 
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• 
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No. 29. 


No. ao. 


DiuniDe Violet K (CmmI1»). 


Erf throBine B (CumIU). 


(See p. 138). 


(See ^ 139). 







PATTERNS PRINTED ON COTTON. 



No. 31. 


No. 


32. 




UrillUnt Croceine M OU (Cuaella). 


fniligo Salt T (Kalle t Co.). 


(Sea p. 140). 


(Seep 


149). 
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No. 33. 


No 


34. 




Vaol 


icoine .Maroon {R. H. k S.). 


Vacanceine Ked (/J-Naphthylarome) 



PATTERNS PRINTED ON COTTON. 



O&mbi ne o^Ch rn 

' (3^ p. 208). 



Shy-Blue (P. Tt. k Co.). 



PuUed with Direct Yellow li (Kalle). Prioteil Aniline Black— Pidded with 
(See p 194) i Brilliant Geranine B (F. B. ft Co.). 



PATTERNS PRINTED ON COTTON. 



Blue Diecbarge on Diauiiue Cotoura 
(See p. 213). 



PATTERNS PRINTED ON COTTON. 



White Discharge on DUmine Colnurs. 
(S«e p. 213). 



SECTION II.— PATTERNS PRINTED ON WOOL. 



No. 51. 


No. 62. 


Wool Printing Black W (A. I. & Co.). 


lDdiilineL(A. L. ftCo.). 


(Seep. 251). 


(See p- 2W)- 


J 




No. 63. 


No. 64. 


(■otton Blue -IB (A. L. 4 Co.). 


Water Blue R (A. L. t Co.). 


(See p. 237). 


(See p. 257). 


^\^l 
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No. se. 


No. 66. 


Water Blue 7 B (A. L.& Co.). 


Aoi.l Violet7B(A. UftCo.). 


(See p. 256). 
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PATTERNS PRINTED ON WOOL. 



No. 57. 


No. 58. 


Aoid(Jreei.fJU(K. B. *Co.). 


Orange nB(F.B. & Co.). 


(See p. 259). 


{See p. 259). 
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No. 69. 


No. 60. 


AcidU«dC(A. L. &Co.). 


BrillUnt I'ouL-enu 5 H (P. B. * Co.). 




(s« ti. 9«ni. 


No. 61. 


No. 62. 


BrUliant Yellow (A. L. ft Co.). 


Koaioe U tA. L. A Co.). 


\ 




— 







PATTERNS PRINTED ON WOOL. 



Hose Bengkl B (A. L. Ji Co. )- 
(Sm p. 264). 



SECTION III.— PATTERNS PRINTED ON HALF 
SILK. 



No. ea 

Cotton Blue on Hklf Silk (A.,L. k Co.). 



No. 70. 
Green on Bail Silk (F. B. k Co.). 



PATTERNS PRINTED ON HALF SILK. 



No. 76. 
Ckret ou Half Silk {A. L. k Co.). 



Neutml Black on Half Silk {A. L. ft Co ). 
(See p. 283). 



No. 78. 
Brilliant (iT««n on Half Silk (A. L.k Co.). 



SECTION IV.-MISCELLANEOUS PATTERNS ON 
COTTON. 



MISCELLANEOUS PATTERNS ON COTTON. 



Myrtle OD Cotton (B. H. ft 8.). 
(See p. 292). 



i 



HISCELLANEOnS PATTERNS. 





No. 89.. 


No. 87. 




BlMk npoD Dyed Cloth. 


RnuiauBed. 




lSwp.292). 


(See^291iy 




No. 88. 


No. 88. 




Bright Green. 


Duk Blue (CauelLi). 




(See p. 293). 


(See p. 293). 


N 








No. 00. 


No. 01. 




Bine on Cotton. 





MISCELLANEOUS PATTERNS. 



I 

MISCELLANEOUS PATTERNS. 



MISCELLANEOUS PATTERNS. 



No. 104. 


No. 106. 


Blue and Bluk on Cotton. 


Violet Mid BUok on Cotton. 


Oeep.296). 


(See p. 296). 


No. 100. 


No. 107. 


Diunioe Colonre on Cotton. 


Diunine Coloan on Cotton. 


(See p. 298). 


(See p. 295). 


No. 108.: 


No. 100. 


DiMnins Coloon on Cotton. 


Diunine Coloan on Cottra. 


(8m p. 290). 


(3« p. 296). 
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STANDARD TEOHNOLOGIOAL WORKS. 



Elbvknth Editiox. Grown Svo, Cloth, 8«. 6d. 

STEAM AND STEAM ENGINES 

(A Text- Book on). 
By a. JAMIESON, M.Inst.C.R, F.R.S.E., &c., 

P^fessor of Engineering, Glasgow and West of Scotland Technical College. 

With over 200 lUustratioiiH, Six Folding Plates, and Examination Papers. 
" The BEST BOOK yet published for the use of students "—Engineer. 



Second Edition. Enlarged, and very fully IllustrcUed, Cloth, 4«. Qd. 

STEAM-BOILERS: 

THEIR DEFECTS, MANAGEMENT. AND CONSTRUCTION. 

By R. D. MUNRO, 

Chief Engineer of the Scuttbsh Boiler Insurance and Engine Inaiiection Company. 

This work, written chiefly to meet the wants of Mechanics, Engine-keepers, 
and Boiler-attendants, also contains information of the first importance to every 
user of Steam-power. It is a practical work written for practical men, the 
language and rules being throughout of the simplest nature. 

"A valuable companion for workmen and engineers engaged about Steam-Boilers, ought to 
be carefully studied, and always at hand."— Co^f. Gtuirdian. 

" The subjects referred to are handled in a trustworthy, clear, and practical manner. . . . 
The book is vert useful, especially to steam users, artisans, and young engineers."— fti^tfMer. 



Second Edition. With Numerous lUuftrcUions, Large Svo. 25«. 

GAS, OIL, AND AIR ENGINES: 

A Practical Text-Book on Internal Combustion Motors 

without Boiler. 

By BRYAN DONKIN, M.In8T.C.E. 

*'TIie BEST BOOK NOW PUBLISHED on Qas, Oil, and Air Engines. . . . Will be of vert 
GREAT INTKRE8T to the numerous practical engineers who have to make themselves familiar 
with the motor of the day. . . . Mr. Donkin has the advantage of LONG practical Ex- 
perience, combined with high scientific amd experimental kmowlbdob, and an accurate 
perception of the requirements of Engineers."— TA« Engineer, 



Second Edition, Revised and Enlarged, In Large Svo. 

Handsome Cloth, 34«. 

HYDRAULIC POWER & HYDRAULIC MACHINERY. 

By henry ROBINSON, M.Inst.C.E., F.G.S., 

Fellow of King's College, London ; Professor of Civil Engineeriag, King's College, &c., Ac. 

With numerous Woodcuts, and Sixty-Nine Plates. 

" A book of great professional usefulness."— fron. 



LONDON: CHARLES GRIFFIN & CO., LTD.; EXETER STREET, STRAND. 



STANDARD TECHNOLOGICAL WORKS. 

In Two Vols. With IlltutrcUhiis, Large 8vo, Sold Separately. 

CHEMISTRY FOR ENGINEERS 
AND MANUFACTURERS. 

BY 

BERTRAM BLOUNT, and A. G. BLOXAM, 

F.I.C, F.O.S., ASS0C.IN8T.C.X., F.I.O., F.C.S., 

ConsultiDg Chemist to the Crown AgentM for Consalting Chemiat. Head of the Chemistry 

the Colonies. Department. Goldsmiths' Institute, 

New Cross. 



VOL. /.—CHEMISTRY OF ENGINEERING, BUILDING, AND 

METALLURGY. lOa. 6d, 



CONTENTS OF VOL. I.— Chemistry of the Chief Materials of Constmiction— Sources 
of Bnersry— Chemistry of Steam-Raislnsr, of Lubrication and Lubricants— Metallur- 
gical Processes used in the Winning and Manufacture of Metals— Copious Index. 

" Practioal throughout ... an advirable txxt-book, useful not only to Students, 
but to Enqinberb and Manaqbrs of Works in pretentikq waste and iMPROvnta pro- 
0E88E8."— <SSM>t«man. 

*' A book worthy of HIOH RAKK . . . its merit is great and uniformly maintained . . . 
treatment of the subject of aASEOUS fuel particularly good. . . . Water qas and its pro- 
duction clearly worked out. . . . We warmly reoommend the work, and look forward with 
keen interest to the appearance of Vol. \\."—J<mmjal (^ Gcu Lighting. 

" The first part of this vohime will be A valuable guide to persons engaged in DESiaNiso 
CHEMICAL WORKS and plant, whilst the second Part is A kbt to more special metallurgical 
studies."— 0A«mwMi2 Neics. 



VOL. //.—THE CHEMISTRY OF MANUFACTURING 

PROCESSES. 168. 

CONTENTS OP VOL. IL-Manufkcture of Sulphuric Acid, Alkali. &c.-Destructive 
Distillation— Artificial Manures— Petroleum— Lime and Cement— Clay Industries and 
Glass— Sugar and Starch— Brewinjar and Distilling— Oils. Resins, and Varnishes- 
Soap and Candles— Textiles and Bleaching— Colouring Matters, Dyeing, and Print- 
ing—Paper and Pasteboard— Pigments and Paints— Leather, Glue, and Size- 
Explosives and Matches— Minor Chemical Manufactures— Bibliography and Copious 
Index. 
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'The authors have suocbeded beyond all expectation. They have produced a work which 
should give fresh power to the engineer and manufacturer ; while the expert chemist will find 
in it A YALUABLK BOOK OF REFERBNOB wherein will be found the chief data involved in the more 
important chemical manufacturing processes."— ?%« Tiirui. 

"The book is certainly a good and useful one, constituting a practical guide for students by 
affording a clear conception of the numerous processes as a whole."— CViemical Trade Journal. 



OILS, FATS, WAXES, AND ALLIED 

MATERIALS, 

AND THE MANUFACTURE THEREFROM OF 

CANDLES, SOAPS, AND OTHEE PEODUCTS. 



Br C. R. ALDER WRIGHT, 

r*8 Hospital 8cl 
and Guilds of London Institute. 

WUh 144 IlluHiraiions. 28s. 



Late Lecturer on Clieralsiry, St. Mary's Hospital Bcliool ; Examiner in "Soap " to the City 
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" Dr. Wright's work will be found ab-solutblv indispensable by every Chemist. Tbehs 
with information valuable alike to the Analyst and the Technical Chemist."— TA« A-nalyst. 
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